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IC J: tili J= fi^ 7 > ^ n o<7>Hfn- A 1 XttA2lCp 7 3Xlil K K — a ^M* n" 

it&mn n Ti§^ l 011a ic it s ^ 7 > ■ ^ ^ s ^ ^ . it&mt u u r^^. l 

[ 0 0 2 7 ] 

fF£ET&V^fFftTtf>* ti^tico^frTlcfcv^T . p 7 3 ^tf I K K — a *^«LfciHHJfi 
*ig«-t Stg^Xg t . ig^Lfc-etl-ftl^SH flat felt* x p 7 3 t I KK-« ir^fflS 
ftffl^PJS-t -SiO^Xg . ^^fb^-t/^^ftTlc fcv^Ttg^ L ^fflflSlciDlt & p 7 3 t 
I KK- a t<r>m~Kftmti*. jfttftft^ift^^SfeTl: fc^Tig« L felfflmic felt -S p 7 3 
I KK-« t^fflSftffl ck 9 t^v^if^-lc. ^Mift^fb^-i^^-r * h x^fliii-ts 



itttm t m%.-t %> mfexm t . ^mx.&. * ^ ? m&xt p 7 3 1 1 kk-« t 

^ < m * -5 t # h - x x teifnt fb^^ <b n * . 

[ 0 0 2 8 ] 

-y r & r iz Mm -t & . 

[ 0 0 2 9 ] 

£i\ p 7 KK-a$^SLfciliatiit§. p73S^IKK-«^M 

L 8H US t L X it . St^MLTv^Hlia, tr *> <b - ^ £ L T 0 J)£ ic ffc^ % 

iCMt^H h 7>X7 i 3 >$1tt|l)g^V^f tltfflV^Tt iV^ * . y X 7" 7 f 

fb^^^^ffiT^v^^ffiT^^n^n^^frT-eHuiesHfla^ts^-t-So iff rati, p 

7 3 I K K — a S ftffl S B$ W T *> *l «k < . fflv^«)ia<7)aj8(lc < J:,TS45 

. #J . p 7 3S^I KK-a^^ h 7>X7i n Ltil^, 1 2~48IP^S 

[ 0 0 3 0 ] 

#ac. Jg«Lfc*ft-? r *l<?>«HJiSk:iJl+.&. p 7 3 t I KK-a t fflS fFffl % PJ^~f 3 

fFffltKi:^^ *^iB^<7>«IJiaor^fl:^*fflv^5 3 fc*»#F* Lv>. H M L «H Ha °T >§ ft 
»lcp7 3XaiKK-a <^ v> -f fi - ft </> fr=f- \z ft ~f 3 tKi¥ * ita JL X %L>m * it 7 . 
f LT, %htltzftM*to ( P 7 3 JkV I KK-a^)l^#^#SilTv^) ^ft!l^^7>^ 
£*ti-*f/L#*fflv>fc$fegE ! ¥ J te i £v* (U^nnl) ti^ p 7 3 & V I KK-a 
<7>«£-#**fcaK £It5 ZttcJcv. p73UKK-« i: ^fflSf^ffl % 3 „ 

[ 0 0 3 1 ] 

liJS^olH. »^<b^^/<7>i¥fcTlcfcv^Tig« L fcJNHJiaiciJlt £ p 7 3 t I K K - a t 
^fflSf^ffli*, S^fL^t/<7)#^ftTlcfcv^T±g^L^IEflatcfctt§ p 73M KK-a 

[ 0 0 3 2 ] 

( T * h - y * % fflJ ftl ~f & fbo-t/<7) * * _ - y ) 

*^HH -r # h - >- x * }fl] #j -r 5 fb^^<^ x ^ >; - - > r ^v* l± . p 7 3 t I KK-a 

t <?>ffis fpffl * sst * fb^t/ £ . -r # h - x x % jip m -t & iM^^i t z n%.xn% 

*X if -j r^vitt p73MKK-at fc» it }g *H 5 fP ffl -f £ i: 7 »ffc4 

[ 0 0 3 3 ] 

* ^ ffl or ^t? *> »j x #y x a\ ^ # V - ^ -i ^ V 'V natPCA-s (^nfo • 7 7 

r > > h • u > 7° 'j > > -T- - x 3 > ■ • t -v 43 -f ) i-f ^ ti s o SI # n v — ^ -i ~f ') v K vi 

[ 0 0 3 4 ] 

m M V - ^ -i ~f ') -7 H v£ * fij ffl L tz * x ^ 'J — — y 7 T^vJ ii Jil T<J0 a ») T £ . ^ h 

t LTp 7 3 Xli I KK-a<^>-^^. "7° L -ftLTp 7 3XU I KK-«<^ft!l7^^l$# 

tciism^ i±. ^^it^m^nuriku^nur^^n^n^^wrx^mmw^m^. l . 

tg« Lfz*irL?ii<r>m%<7>i, 9 - (p 7 3 t I KK-« 



[ 0 0 3 5 ] 

^MfrA 1 X li A 2 ic p 7 3 Xl4 I KK - a SWlGS *trzM& 9 > >* ?W&mmiZ^$L2 

%n?n<nm m iz tsi-tzmm9>>*9W*> ^tt * m ft ^ a r tg« l £ jnh na 

iz is I* Z> m m 9 > ? fC </> ft . fc^b^Jft#fFfcT*S«Lfc«HJIS ic U tt 3 ft f£ 9 > > < 
[ 0 0 3 6 ] 

SLl/^fpfeT*)* ti^ii^frTlcfc^T . p 7 3 IKK-a L fcJNHI|Sfc*g« 

i: . *g« L fc^tl-etl^aHJiaiciytt * . p73MKK-a t <7> *l !£ fp ffl * 
IStiM^Ig^ »t^fb^^<7)^tETlcfcv^T±gft LfclfflHaicfcti-^ p 73MKK 
-a i:^fflSfFffi^\ Jft*fefl:£-4&<?>^f?ftTlci?v*T*g« L Jjffl 113 ic *r 1+ 3 p 73MK 

ffls fpffl -s i: •? m tz ft > # - x a tc * t *) . 4* is t it wm mm < m 

ft Z> tit ~r # h - x X'ft fb^-!Rj <b *i £ o 
[ 0 0 3 7 ] 

->^^v£tt. ft^£¥U£-T5l®*l&V"»T3clcifcBfl Lfc<^ |B] *| T- £> £ o -* * *> . 
p73MKK-a t <r> ffl S ft ffl 10 £ <^ *S IH . fe$r fb^^<^ T lc T tg« L 0 ^ 
\z is rt % p 7 3 t I K K — a t <D ffiS fpffl . fb # i¥ & T lc is T tg « L ffl 

flaicfelt £ p 7 3 i: I K K — a t ^ffiSf^ffl «fc ») t Hv^Jg^- ( ?>^^SI^#^ffMI 

[ 0 0 3 8 ] 

^ «b ft -5 o ffiflj S ¥ 2 4 \z ^ i- t 5 J fr<b%Z 9 y ? H it I K K — a ? > ^ ^ H 

^^i"o *^BH#<?5 fe*aai L/c^T > «k tilix I KK-alip 7 3 fcltliS 

ftffli-^dtlcJc 1 ) p 7 3^^/^fbt. p 7 3 **tMi- * t * H - x x^: ^iti" § 8 L 

>b*oT. h - >- ^iumm-zmm. mmxitmi^izmMxit^ c t ic * ^ . 
i±«*^oTv^sffi9*ic*T# h ^ifimm^mmxitn^-t i> z tiz * *> . m^mm 

• v& «f * tf 7 - t **^T mx- 3b % c i" ft . * t # N - x -fMitM l± Jjt^JiJ t L T ffl v^S 
C t fr^SmT'&Z o h x^3tffJ^Jf«Xl4S^-i-^it^-lc 14. p 7 3 t ic 

« X 14 S -f & Z t fritf is L 7 t\ h - y X ib 1 J: "9 - iffil^tl^^bT*^^, 
[ 0 0 3 9 ] 

* x *%bhc^ 7- * n - is x i&mm it . mm s-^ 2 4 ic ^-t t 5 ; ^k^j ft 9 > 
u - h -t raifcjb* ^ ft * o *^bh<^ # h - x x fl£3tnau a . se^J it 2 3x-t^ 

tl-S^Sge^J h ft ^> t^^T*>-S C t *»*f S L 1^0 *f£B^# ^ ^^tti L fe^-T t-jj — Xu 
iz^mt. I KK-« i4 p 7 3 tiSfifflSff ffltS 3 t lz J= »J p 7 3 ^^ftL. p73 
^f^ili- ^ i- # h - ^ x % S o Lfci ! oT, # h - x X f^ii^J ^ iltT] ft ^ * 9 

-icffl^iA^. ^ ^ -^ifflga. !fliixt4fi#tc}i^xtts j f c i: tc .j: »> . mm 
. mmxitmw^T x b -y ^^wm-? z z th^mT'jbz. ztz. mmm. mmmxit 
m « o t mi # ic m m *< ? 9 - ^ m « x a & 4 -r s c t ic j= o . «<^im<iHj-Y&«?*ff 



x&z* h ^inmM*mmxi$n-$-'tzM^iz\$. v 7 s t t^izmmxitn 

4tl> C ti^i Lv^„ T * h - x X fc* J: *) — m ffiii 3 tl -5 <b X 3b o 
[ 0 0 4 0 ] 

( t # h - x * jqj fey mr ) 

^ «b ft * . le^o s ^ 2 5 tc ^ i- t 5 ; mnzm & h ft & 9 > ^° 7 w a , ikk-«^4 4S 

@ ^) y > S S ^ 7 7 - > i S ic I i g ti I K K - a (K4 4A) 7" > ^° 7 M ^ H i" 0 
^f&Bfl%^tt, IKK-a (K4 4A) lip 7 3 fcig^tSl^^D 7 3 tg^tttt, 
p 7 3^ii|t^7^h-y X^illJf^C^BjjbfcMcLt. Lfc^'oT, * T # h - 

x ^mmm^mm. ffi.mxitmfaizmMxit&^-tz z t \z * *> . fflMxiiM*^ 

T # h - >- * * fflJ §0 £ 3 k 3b* of 86"? 3b -5. . * . Tt^-yX^g:LTU5iBXU 
§ C h IC i ^ W^^'l4^,m^>n«^ff 7 3 t i^i^^l., lfft;b*>. ^ T # h - x 7. 

mmxit -s Jt ^ tc it. mmxit -t -5 00a . aix a m# p 7 3 ^i^ltu 

£ 3 * fiSIIi" S <r> & Of £ L 7t; h - y j; 9 am tc Jfl] ft| -5 3 «t § £ fc* h X 
[ 0 0 4 1 ] 

Ufc. *IEHH*>t# N -x xJfl]§iJMii. ffifllg-*!' 2 5 ic^-tT 5 ; &Kflj *>><b ft £ 7 > 
^^Itn-FtStli^bS^. * fMH % <b li . IKK-a (K4 4A) !ip7 3UD 
^tS ^<7><7> p 7 3 ^^/^fb-tf-f . p 7 3 £ T# h X^Jflllf^ Z h^mh 

to- \z L o Lti'oT, * T # h - x ^ *U JRJ % jfi-RJ ft ^ 7 9 - ic ffi * jA * , ? 9 

-•%mm. mmxitm^izmmxit^^- ts c t tc * . ffl«nxtiiH#^T# h - 

x * * JllJ flHl -* * d i: **pTi6T*>-6. Ufc. t# h 7.^^z LTv>S«HJiSXli*SffliWL 

tt^*.^v&«aii tuffluKt !b»5rft6T-*>So h -x 7.}q]§ij^j^}#MXttS j f -t 
^Jt^tcti. mmxit&5--t zmm. m.mxitm^^ v i s t%iuv^ c t^mu-t 

<r> to*ttf Hu„ 7 # h - y X ^ i fllH ic jflJ ftlj i" Z t to*X° § -5 h X -5 . 
[ 0 0 4 2 ] 

^ <b ft & o ffi^J S ^ 2 6 tc ^ -f t 5 ; gtffi^ij friz, ft § y 7 > ^ 7 H a x UFD2 a 7>^°7 
Itito *^B^^^>tt. UFD2 aft'p 7 3%^fSt§-^"?D 5 3t^f»tf , p7 
3 **f*<*Vi- S T- 45 h - 7, ^jgKte lc $VM~t Z t m h to- \z L fc. LfJST, *7* 

h ^mmm^mu. mmxitm^izmmxit^^-^^ z t \z & . mm. mmxitm 
it<?>-r# h x^juiiji-^, z t to*tfmx£>&o t tz . t * h - x 7,^£e c l t v^s mm 
xitmm. < iitts^tt^*«oTv^i#t*7# h ^i»ftOKi*mtt(Xi±fi: 

f £ 3 k lc «k *) . n *5^tt^^<^ v6 tf 7 3 k jb'HT mx 3b Z> . -f ft *, . * t # N - 

m-zm9&xit&5- ts itaic i±. i«xiig4t§ifla, ffl*8xafls#**p z 3^f&3aL 

Ti^:t ^ 61 IS i" -5 <7) ft*£T Uu„ t 4< h - is X * J: *) filmic Jfl]$lj-t -5 3 t to*X t ^> ^ 
h X 3b Z> o 
[ 0 0 4 3 ] 

*ISB^<7)T# h JCP ftU M ttge^JS^- 2 6 tc^i-7- 5 ; lfcffifljfc><b££ 

^I^n-h't^Hli^i^. * % BH # -b l± . UFD2ai i p73?^lt5- ^T*p 
5 3 * y> » ^ -f . p 7 3 -5 # h - is 7. * jg^ ftj \z ffl m ~? Z Z t & Bn h to-\z L tz 

o l * s o t » * -r 4-; h - ^ x jtu ^ mm ft 7 5 - iz ffi a ja a x ^ m ^ 7 ^ - * ifflfla 



m^tri z t t)*T$ m~Z 3b £ . t*t>^, * t # h - ^ x jflli'JM li #*S2Ett£J£t<*> 

a. if fl* x -s *Djia. ffiMxtiM#**p 7 3 tMLxv^ 3 t s 

ILu. t # h - ^ x % J: 0 £1 ^ \z W M ~t & z t t>* X- % £ frh T- #> £ o 
[ISjMJ] 
[ 0 0 4 4 ] 

WT, HtMfc^i-fT. *^BH^ J; 9 M#Knct£BHir£ * ^ Bfl li c il h (?) %y&f\ \z 
[ 0 0 4 5 ] 

( *ffl Ha*g Of h 7 > X 7 x * >• 3 y ) 

77>i*5K') -f ^WiWflac o s 7 iffliia&^t h #itifiifflflau 2 o s^naa. 1 0 % ( 

v/ v ) M^V^'ttfb^ x Jft VEifiLit ( F B S ; O^Foyi>) & V ^ - x > (1 0 0 

1 U /m L ) /XK 7*F70> ( 1 0 0 /i g/mL) % # t? ^ >i ^ v n A - 7 ji 
tgtfc (DMEM) Ttg^L^o t h flrtJ^lBflSH 1 2 9 9 ffflfla^ U v 7 L 9 2 
9ffflflStt. 1 0 %^^Fv§'l4fbF B Vfji^JJInftt^tf R P M I 1 6 4 0*g*fe-?*g« 
Lf-o tgft^ii. 5 % C O 2 ^^taftffHMT . 3 yCftffLfc, 

[ 0 0 4 6 ] 

- 1 © ^ h 7 > X 7 i ^ y 3 > ^ ft 7 ft , COS7IIit5 0%3>74I>M:4 
-5 ^ T* ta ft L , F u GENE 6 transfection reagent ( o ♦ 
t^a7- - nMt7-;*^X) ^ffloT . Mit^^-^s^BHSlc^v^ pff S ffl □ -tt 
IS7-7X; h ^ C O S 7 MB iz h => > x 7 i ? h L 7c o HI 2 9 9 i§^VU 2 O SSB 
flatt.ili3iSI%<7>a£BfmicfaH^ LipofectAMINE transfectio 
n reagent (^(>ifFDyi>) T'F 7> X7 i n Lfc. p c D N A 3 em 
p ty p 1 asmi d (-f>^ha^^>) tT'v > ? 7 1 ? X ; F UTfflo, — B5 
& h 7 > x 7 i 7 ^ a >fi|A^til> DN Ai<?)^'7 > x$ i: ofc, 
[ 0 0 4 7 ] 
( Iffl §4^7-vt^) 

1 0 0 m L <t> ft^tg ^ » LTi>5 9 6 *7 i ^ ffilitgftm lc. U 2 0 S ffl AS £ 5 X 1 

-i Xco -7 i ji 9 -T' agj£® L . > SHS frJ^Tk (PBS) T^fR L yX7-7f > 
^ft^itHC^ 2 0 m M i: & § Jc 7 ictg^^/lc^x. . IB AS <?> £ i¥ M flj L /:. 
3t H 3 - ( 4 . 5 — ^ > ^ >i * T »/ — ^ — 2 — n ) — 2 , 5-y7iz;i-fF 77'J 
^A^nvn* ( M T T ) T v -fe ^ ffl T . ^ X 7' v ^ > <?> ^7jn ib-^ pff & &f ^ ^ lc Ifl ^ 
L/io MTT7 >y-b -i \$. 10m L^MTTIi^^^xiic^^L, t§ft^^ 3 7 "CT 
lf^^>^^^-y 3>LTftofc, -v-f^a^U-NM-y- (tf* 4 5 0 ; 
tvvF) ^ ffl T . §^7x4^) 5 7 0 nmlcfelt5i)t)StlSLfc, 
[ 0 0 4 8 ] 

(RNAiffi&J/RT-PCR) 

Rne a s y Mi n i Ki t (^ry>) ^£fflv^ N tSiitH* <J0 7° a h u — >i \z f£ o 
T x yX7"7f> (fti^iS : 2 0 m M) \z m t fz U 2 O S Ifflfla*- h N A ^tt tii L 
= itK^lxl^ti .^RNA(5Mg)^SuperScriptII reverse 
t r a n s c r i p t a s e ( > tf F n y i > ) JkU ~y f u~i° -fv-ti^L, 4 

2 °CT* 1 f PI ^> - - y 3 > f § C t T'ft o fc. jx fC** 7t T L ^ . cDNA^^T' 
fifRL, 1 5jiL^)S(5jg}j( (1 0 0MMw§ft^y^ Hty HH'J>», 1XPC 
R^f77-, lMM<^ : §-7'7-f-7'-, 0. 2^- — n^rTaq DNA polym 
e r a s e (9^9^^*) ^£#t?) TififriL/io 

[ 0 0 4 9 ] 

ffl fz ir ') =r ^ ? u tH'7'7 >(7-ii, tMT^fcfe^T'^So 
I K K — a : 



— C CGACTTCAGCAGAACATGA— 3 * 
TGGGGACAGTGAACAAGTGA-3 * 

-AACCAGCATCCAGATTGACC-3 * 
CTCTAGGTCGTCCAGCGTTC-3 ' 

-CCTCACTCCCTGTGAAGCTC-3 * 
GAGACTCTTCGCCCAGTACG-3 ' 

-GCAAAATCCTGACCTGGTGT-3 * 
GCTCGTCCTCTGTGAACTCC-3 ' 

-ATTTGATGCTGTCCCCGGACGATATTGAAC-3 ' 
-ACCCTTTTTGGACTTCAGGTGGCTGGAGTG-3 ' 

5 * -CCGGGAGAACTTTGAGATCC-3 ' 
-ATCTTCAGGGCCCCCAGGTC-3 * 

5 * -CCGGGAGAACTTTGAGATCC-3 ' 
-ATCTTCAGGGCCCCCAGGTC-3 * 

5 * -TTTGCTTCAGGGTTTCATCC-3 ' 
-CAGTTGAAGTTGCCGTCAGA-3 * 

5 * -ACCTGACCTGCCGTCTAGAA-3 ' 
-TCCACCACCCTGTTGCTGTA-3 * 

MiitLt. p c Rmmmvs* . taea-^t- 

(40mM^)Tr i s-CK lraM^EDTA) 1. 5 % ~r if u - x Y >v <ry f^* 

W] lc X t> M L . ify'^A^n7^F (tUFXf ~Z° M it L fz * 

[ 0 0 5 0 ] 

( I KK-a^Ilt^FLAGxfh-7') 

FLAGxt"F-7'T*I KK-a <r> N*^j^ x tf H — ~/ ^ f H L . p c D N A 3 IE3&-7* 7 
7.5 Klc*^^n-;>rLfc, F LAGH1L/: I K K - a <?> 7°^ x 5 H £ t# 5 
#k I KK-a<^^ - ^itP C RTitlLfc, P CRtfflufct ') ^ n 
7 4 -7- - ti iii. T i: 0 T *> £ o 

( 7 * -7 - K x I^IJS^- 19) 5 * - f, C G G A A T T C G A C, C G G C C C C C G G G G C T G C G G C - 3 * 

( M 7.. WM^^r 2 0) 5 ' -C C G CJLLLA_G_C GGTCATTCTGCTAACCAACTCCAATCAAGACTCAT-3 

7 * "7 - K "7° 9 4 v — <*>T*6S&#tf> ?n*f Hi, EcoRI <7>tJJ|)T^ft^ft L . 'J 
X7"M T*£g&7>c7> % 7 u H lix Xho I c?> -tJ] Bf g& -fit * ft i" o P C Rift 

^EcoR I&yXho I T- tc^ \z m it L . p c DN A 3 -F L A GI^7'7 X ; \* <r>m 
— -tJ] llf fi tc A L . F L A G 9 rcoTMlz 4 y v u - u t % Z> «k 7 iz L fc. fiili, F 
LAGxf h - y'xmm^ flfz I KK-a<^^^^7i- Kt5 ( p c DNA-F LAG — 
I K K — a ) o 77 > 7. h ^ 7 h . mm&M\z & Zffl itJk l/DNAy-t>y> r lc J: 0 

[ 0 0 5 1 ] 

Pfu Ultra™ High-Fidel ity DNAI 1 )^-^' (xhM 
^fflv^. Mmii^^gfeBH*ic^o T. K4 4A|Iti^ih'M7^] KK- 
a \z m A L tz o HT^t') =f * 7" U t ^ F 7" 7 4 v - flf „ 



( 7 t ^ - f\ le^os^- 1 ) 5 

( m ^- 7.. KIOS-^ 2 ) 5 1 - 
I K K- p : 

( 7 t ^ - f\ le^os^- 3 ) 5 * 

( 7.. k^ijs^ 4 ) 5 ' - 
I K K — r : 

( 7 1 7 - k v le^ija^- 5 ) 5 * 

( 7.. s#JS^ 6 ) 5 ' - 
I it B~a • 

( -7 * n - K . ffiflJS-^ 7 ) 5 * 

( 'J - 7s, K^iJS-^ 8 ) 5 ' - 
p 5 3 : 

( 7 1 7 - f\ le^os^- 9 ) 5 ' 

( 'J 7.. E^Jg-^ 10) 5 ' 
p 7 3 a : 

( 7 1 7 - f\ i^ijs^- 1 1 ) 
c 'j 7.. i^ijs-^- 12) 5 ' 

p 2 1 WAF 1 ; 

( -7 * 7 - HA le^os^- 1 3 ) 

( 'J ^- 7.. K^ijg-^ 14) 5 ' 
B a x : 

( y yt 7 - ha KflJg-^ 1 5 ) 
( M 7.. I^IJS-^- 16) 5 * 
G A P D H : 

( 7 1 7 - f\ i^ijs^- 1 7 ) 

( M 7.. l^ijg-^ 18) 5 ' 
G A P D H <r> ¥£M~*l Wife L T . 



5 * -£_C_G_TC TTGTC GTTTAGAGC TAAGTTC C AAA AAC AGAGAGC GATGGTGC C AT-3 * ( 7 t 7 - F , KflJ 
S^- 2 1 . TJffcSB^fc* 44ia^)7; 7 @g-<50 A 1 a^^-Ff^) 

5 * -AATTGCTATTTTGAGATCAAGTTCCCGGTGCTGGTACAGACTGACGTTCCC-3 * ( M ffi?ijg 
722) 

[ 0 0 5 2 ] 

T4 DNA7 -fy-x ( ?^7 7^M t) <t>?fGE~F\ P C Riftt-bi7 5 ^tr-y 3 > 

ft 3 2: 

[ 0 0 5 3 ] 

IE AS IC ^ p[> T* 2 M g^f&a7"7 X ; K — jfi © [C h 7>X7l 7 L fz o h 7 > X 7 X 

^3><^48M^« aifit^LfcPBS XWft L . SgfiP* -y "7 t — ( p H 8 . 0 ; 
25mM^)Tr i s-CK 1 3 7mM^6ft:f h 'I'yi,, l%<^Triton X - 1 

0 0. 1 mM<7) 7 i - ^ > f i x ^ * - ^ 7 Jt, t 7 H ( P M S F ) . 7° n -r- t — -tf > 

< jg^&iM^fTo fc. 1 5 0 0 0 r p mT 1 0 y> . il'll^ff W _hvt^0i|X L . "7* 7 

■y F7t-FS ( >M * 9 -v K ) lc J: »J . 77 > ? BS^PJ^ L mm^mU^Vf^^ 

mit^H ( 9 y 9 Wl : 5 0 fx g ) % L a e mm 1 i wSDS^>t**^*> 77-if 
L T $ -t± . 1 0%SDS-# , J7^'H7n , y* ( S D S - P A G E ) T'7>iL, 

1 0 % > 57 7 - ;U #1T h 'i 7 N -7* l jy>'A*.y7T-^T' # ') t?- 'J f > y 7 4 t 7 ^' ( 

P V D F ) m ( I mm o b i l o n - P ; 3 >; # t ) ic ifi T lc T 1 m ffi? Lfc, 5 
%^)MMV0 • 1 %<7>Tw e e n 2 0 ^#t? h ^Mm±mMUj< (TBS-T) X 
lig IZ X 1 Bf ffl . 1^7D.y7tL/:. 
[ 0 0 5 4 ] 

^•<^^. }jiF LAGt n--^-;ufji# (M2 ; x rv) x KHAt 7 ? u--y>i$ft.W 
(1 2CA5 : a *s =»■ • t U ^ 7 - • ^Mt^^^X) . f/C p 7 3^7 ? n — ;u }/t 

(Ab-4 — X) x }/ld 5 3t Mp-4-4}A# (DO-1 ; t>ny'- 

> - 7° a ? 9 V ) . J/t B a x t 7 ? n - >i \% \t ( 6 A 7 ; e'M t^^x>7.) 
. RIKK-a#'J ?n-f^Ja# (M- 2 8 0 ; > 7 9 >i - X ir -r- 9 ) u - ) 
» frC I K K - (9 # 'J ? a - ^ ( H - 4 7 0 ; *fy9 9>i-X^Mr^9 7 a i9 - ) 
. fjt I K K - y # ? n - tH ^ ( F L - 4 1 7 ; ^ > 7 9 >i - X * T ? 7 n i? - 
) . 6 5*'J 7n-f *}jt# (C-2 0 ; *t y 9 9 >l — X 4 * T 9 J u it — ) . fa 

I /tB-at^'i ^n-^^tt* (C-2 1 ; ^ > t7 9 >i - X ir t 9 ) u i? - ) . |7l T 
H7#'^n- + AB( 2 0 - 3 3 ; ^ X v ) X fl |7l p 2 1 WAF 1 # V ^ a - >i 
(H - 1 6 4 ; ^^S'i'^-X^Mtfi' Jny-) * - fa # lc ffl X fx $ -t± 7c 
o -iXta# t V^^t^ry /--tf (HRP) ilt^S^^TxX 

til/L^ -4- ^-iXtfttt (-fe^^ > ^ ; ny-) tTB S-TT- 2 0 0 0 ^ic^fR 

Lfct^^ffl^T, ^SICTI tBJxffi^^fc. enhanced chemilumi 
nescence sys tem(ECL;77yti>'77i7y7^MtT7 7) 
^iai?f ictoTfflv^ § c fc [ C j: *) . ^^^|^'|4:<7> 77 > m ^ Mttfii^© tc of^fb^ tifc. 

[ 0 0 5 5 ] 

^tttii^&VlfflliaStttii^^lf its fc*>. fflflS^ tJc^ L P B S -?ifc# t . J§»^^ 
"7 t — ( p H 7 . 5 ; 10mM^)Tr i s-CK lmM^EDTA, 0. 5%<7)Non 
idet P-40 (NP-40) . lraM^)PMSF, y' u ^ ~r - ^ > t t£ 9 - ^ >v 

97, (^7) * # t? ) \z mm 5 * o ig® $tfciiia^4 , ctT3 o t> re > ^ - -< - 

^ a > L . 5000rp mT- 1 0 frm . M't^^f ^ . °r S fflj t> * 0 JR K ( C tl^lffllia 
lttltitK:t5) o ^-;§'I4lS^^7§»^' v -7 T-T?ifci#L. 1 XL a e mm 1 i ^)SDS 
^> 7"^ a* 7 7 — ( p H 6 . 8:62. 5 m M <r> T r i s - C 1 . 2 % <7> S D S . 2 % 

<7> (9 - > ;U 77 7' h X ? 7 - >l x 0 . 0 l°/o^)7'Dt7l J-i7*4-^#tf) Cg»U 



^tttti^^0ijx l rzo njkummwm ft 5 > b t ; ? n-x;H7c# ( a b - 1 ; * 

^ni'-^H-f^n^^'V) X tt fit a - * ^ - ~f 'J > =E ; 9 u — -h n, fait (DM1A 
[ 0 0 5 6 ] 

( ? > * #«?j$Jg;fr#f ) 

HA-p 7 3aM7'7X; F^, I K K - a ¥£M ~? => * 5 K t - #g \z X It HR L fc , C 

o s 7 lEuaic-j&^nc h7>x7xnifc. ^ * o ^^>- 5 k cm^mm : 1 0 0 ^ g 

/mL) tc «k § BuM^PlT^Bf W^JC. «HJ!S*[HliRLfc. *ffl £ # RT >g f fc ^ % m« L 
o 7Co ^> x F > F ffl v^T . T 9 * > TMFSfL LfcHA-p 7 3 a^M^ 

[ 0 0 5 7 ] 

( ^ tf * * > fbT -v -b 4 ) 

* fc£ ft £ ■£ I KK-«M7'7X; H <?> ft T X li # W ft T . HA-p 7 2, a JkV 
HA-Ub^-Ft5M^^; h'f-^iv C OS 7a§t-l^(lc h 7>X7 i 

-13 2 2o^m> tc6^f^. m^bil. mm^fa^m&itm* * -r t/t P 

73tM n-X^J/L#i:&Sjt^2 it. /TvlcJ/iHA t 7 ? a-X^J/E# (1 2CA5 ; 
a x • t U * =■ 7 - • 'M*t;**X) SfflofcU^n'; P ^ ff 7 3 t tc J; 0 . 
3. tf df- * > -fb u 

[ 0 0 5 8 ] 

IE^^#^DT>gfb^/^ 1 5 0 0 0 r p mT 1 5 ft m , 31<C> L T SHJfitf-* &fcv* fc. 7' a t 
4 > G — -b "7 t n — x (5 0 % X ^ 'J — „ 3 0^L ; t ~? i/ >v U • ~7 ~r >i ~? i/ ~r • ; n*4 ir 

=rv >?) & m ^ x . 4 °c tc t 3 o ft m . m h n tz _t m * m «tn t ^ . l ^ ^ . rha 

# M 7 a - X ;l fUfa ( E^^t/^fflytFTr) XttJ/tF LAGt J 9 a - X >i }/t#fc fflv^T , 
_h)t^ 4°ClcT2^f^ y f> d r^^-y 3 > L fc. 4 °C tc T 3 0 t> m3 . Ml^frt^n t- 

A*7 7T-T-3 0ft^L, 3 0 m L <7> 2 X L a e m m 1 i <7> S D S "t > 7° ^ v ~7 t - \z 
Mm 2 1 0 0°ClcT5^flB^IiL/co 0%SDS-PAGElcn-FL, _h 

m L J: 7 IC 4 U ) -f X2 v V X'ftffi-ZiT o fzo 
[ 0 0 5 9 ] 

(GST7'i f *y > t -y -b 4 ) 

FLAG — IKK— a ^%3E LTv^COS 7,|fla^biiL fc«HJia^#<7> «r«fk^* 
r >i 9 * ir y S - h 7> X7i 7-t* (GST) XliGSTS^?>A-^f tiS€, r 
^ ^ ^ ^- > — -b 7 t n — 7x tr — x ( t 7 -7 >- a • ^-r^-^^-F- >^ Air n- v 9 ) cnpffeT 
, 4 °C ic T 2 Bf m x »o<»lgIUi^^ i fi'<-y3>Lfc. ^ <7> ^ . $1 < M/Qn L 
X -b 7 t a - x if - X * it 19 $ i± . lmM^)PMSF§^tfNETNA'';77 - (pH7 
. 5;50mMTris-CK 1 5 0mM<7)6t + h ') ^A, 0. 1%<t>NP-40. 
lmM^EDTA) T'tK^^Lfc. IS ^ L 9 > ^ 7 K It , 3 0 M L <r> 2 X L a e m 
ml i S D S > 7° a ^ >v 7 7- - * Tjn Z. X ^ - X jb^ >§ tH 5 -t± s 5 ft m Mffi L . 1 0 % 
SDS-PAGET'^iLfc, ? > a^S$ p V D F Ilci^L , ilLfciylcFLA 
G - I K K - a TM A ; ~f n >v h L tz . 
[ 0 0 6 0 ] 

( ^^^>t7>1ff) 

U 2 0 S # — # 9 x4T4g«L, Pfffe<7>?£M>-7° 7X; h' T*h 7 > X 7 i H L 

fc. F ^ > X 7 x 7 x 3 > • ^ h 4 8 fff F^^. mm^k LfcPBS T'fcW L . - 2 0 °C tc 
T2 0^F|, 1 0 0 % > 9 i - iT'l^Lfc. Hit P B ST* 2 @)5t^L, 3 % ^ x JflL« 
7i?*5> (BSA) ^PBSSi (0. 1 % X >; ^ > & v 0 . 1 %Tyft4h 'i 

# tf ) * m ^ X MU \z X 1 Bf n ^ a «y ^ L . ^ <^ ^ . IfflJ®^ P B S T'^it L . 5 0 fg # 



fRLfc}S7 5 > B t ) 9 n — JitflifcJkV 2 0 OfgSfRLfcffiF LAG* 'i ? a - +■ >i frE 

* ( X r V ) % |BJ Bf IC ffl X . IC X 1 Hf ^ Is ^ a. - is 3 > L 7c, iDnL/ilfe-S ^ 

a ^ > % ^ Hz! -t £ 7c ^ . 2 0 0 fg IC fil *R L 7c o - ?" 5 > X tt ~7 >i ir V -fe A > >f V ^ * >< 

t*- h c f i t c ) mm l ^— )X}jt# (^>^hnyi>) i: . muizx imm. A > 

^r-^-y 3>L/-;„ n ft fjt ft i: A > ^ - -< - >- 3 is L 7c f£ . ii - 7 => x£ P B S T* Vc 
WL, F 1 u o r o m o u n t - G ( *f +>* > ^ -f * t >v ? ) tffl^T^7 ^ Kile 

v ^ is h L T . nMM u - ^ - Simla ( * V > x ) x-ii ^ tz, 
[006 1 ] 

(iy 7i7--ifL # — ? — T V He -i ) 

p 5 3 % ^1 L £ H 1 2 9 9 5 X 1 0 4 UU/^ x i^-ggl? 1 2 x >u iffiifotg 

ft JM tc ffi § . lil T T* IE 1)3 ^ - 3i © tc h => > x 7 x 9 v L 7c : lOOng^^^^x 

7-^H-?-3>7,h7n (p2 1 WAF1 . MDM2XtiBax7-Dt-y-ic 
5 d53/d73 lt^ie^J^f**-t § ). 10ng^pRL-TK-7;yO7-4 
y7i7-^fcDNA> SV2 5ng^)pff^<7)M7 , 7X5 F ( p 5 3 . H A - p 7 3 a 
XliHA-p7 3 0 ) ^ittfb^ttl KK-aXliFLAG-I KK-^1t-7X 
; Ft- *t lc X M L lc „ p c D N A 3 empty plasmid^ffli^T. h => > 
X 7 x 9 is 3 > fz *) co V - 9 >i co D N A M It — (5 1 0 n g ) izU^fz* h7>X7 
x*xa>a>«b4 8B?W^x fflfla^ tJc tfj L 7c P B S X 2 0 iftvf t . pass i v e 1 y 
s i s b u f f e r ( 7° o > JJ ) ic j& 2 7c . *y 7i7-t , U^-5'-7 

7 -b -j y X f A ( 7° n > if ) ^ ffl X . WlW^lz'ifcxi . * ^ >V JkTf ^ 5 ^ -i 9 *r <?>M ^ i" 
-y x t> — tf ^ ill L 7c o ^Tt^StiTD- 20*5^-?-( 5'-^-T"f > ) 
$ffl^Tl£Lt. JiK^^^x^ac^ — -tfcJO^r-^^^:. ^7 5 iy A 9 *r >l is ~7 x =y - M CO 

^ ^ +■ ji \z m o*v> x #t*&ft l 7c o ^ * < i: 1 3 0 <t> h 7>x7i ^ ^ b ^xm^n 

7C*S^^. ¥mft±lftm§§mT*IIL7Co 
[ 0 0 6 2 ] 

( T # h - >• x t -y -b ) 

D 7 3 aj&VI KKJii%3l%^LfcT#h-y x^ttaifife*), 1. 5X1 O 4 * 

m/O x i^^ST-H 1 2 9 9 iNHBa^ 6 ^ x ;u ffi^igftJE \z }§ fc, 10, 50ng<7>/3 

-77* 7 H is 9*- -tf %m 7° => x 5 H ^ U 5 0ng<7>HA-p 7 3 a t!3E 7' ^ 7. 5 K^. M 

^ ^ it 2 % tz I K K - a X It I K K - |9 -< 9 9 - (1 00. 200Xtt400ng) 

CO W 1± T X It # W 1± T x ia§IC-l©iC h 7> X7 x 7 1 Lt„ h77^7i7y 37^) 

4 8 ^PiS^. mm^^'ti L 7c P B SX-foft L . 0 . 4 % h V - ( P B Si§S) T 

Sfilct 1 07>^*feLfc. f 2. 5%*>r^7>UT 
ift^ lmM^gf^r^y^A&y^mM^EGTA^tfePBST'l 0 ^ W H S 

L . R e d - G a 1 ( x ) *f — + >v if — 9 7*) ^^v^T. Bayon. Y. e t a 1. > Mo 1. Cell. 

Biol. 2 3: 1 0 6 1 - 1 0 7 4 ( 2 0 0 3 ). lz mm co X 2 f^^feLTc, h 7> 77 1 7 F Lfclffl 

fla^Dfiafb-t§7c^<^^-77-i: LTRe d-G a 1 ^fflv^. h => > X 7 x ^ ^> htcf 

<?> < t * h - is x C X v> S ^ If fiffi L 7c . R e d - G a 1 7k V h ') > ^ > ~f >i — co 

— S^felC o T BfV^ fcf > ^ - -"C— 7' ;U [C ^ o T ^ ^ S a6 T . T 7 # h — is X ijffl AS * 
7x 77 T f b L fc o i*[i3@^)|4ilfcl 7>X7i7y 3>-f ilftl, 3 0 W. ±. tf o 7c 

- co ^ n X ft L 7C o 

[ 0 0 6 3 ] 

(^]5te#iJ 1 ) U 2 0 Smmiztert Z> is f >t^Lfc7* h 7.43<t> I K K — 
a <7)|^4| 

D N A MM \Z J: ^l^ii^tl^^ 7+ >lfcm\Zte\^X . I /cB^f + -^f ( I KKs) coM 

urn zmm^Mfe-t % fztb. d n A^mm-t % it^m&Mx&z yX7 , 7f>i:u2os 

mm^^^LX. * iihco 9 is ^ 7lS!;mR N A^Ml ^li^7c« ii4ff7-v 
-b-flci^lf^TctZ^. U 2 OSasaiif ^t^filcr* B-y X^gzLtv^t ( S 
1 ) . U^n7B7>itftof;t:^, p53Wf^)*tn/-?iip73a ( M 
#tt D N AMMJZ^lz is rt Z> ±^5r > -r x- 9 -X3h % (Melino. G. et al., Nat. Re 



v. Cancer 2: 6 0 5 - 6 1 5 ( 2 0 0 2 ). 7k V Vous den, K. H. et al., Nat. Rev. Cancer 2: 594 

- 6 0 4 ( 2 0 0 2 ).) 14 . is X f °y * > \z L X 9 > 9 H U ~* ^ TSH*tC 3 ft (02 
) . ^^-^J. p 5 3 Ik Tf p 7 3 a <r> m R N A <r> ^Mlt 2 ft * o ( HI 3 ) . eft 
h<nMmi$. p2 1 WAF1 ^Bax<?->J;-7 4 TfiE<?> x7i^?-icH1LT^5. If k: 
. x * 7' ^ > ^lilc J: •) . I K K- a frM^lcWn L * y x^7f >|gi^ 1 2-3 

6 h$ w&<?>mk:*<?>gi*$ ft £ cm 2 ) . x x => *zsmm<o i 2 Bfusm. ikk 

- y ( N E M O ) to 9 y 9 H u ^ 95 lc _h# L . 24~36f^?yX^ 
^ > milBf IB£3EJ*-t -5 i: I K K — r U -"M4 M 7 > L „ * «t II <?> IB U £ S i: ^ ^EgijT* 
i^ug®T-S»ofc, *tM « fc * x * 7 ^ * > «tll K «k o T I K K - £ <?> * »i a i: A, £2E 
ffcL£*>ofc. RT-PCR^tfwSS, IKK-aSVIKK-^mRNA^MU 
x ^>^IlT^ft:i±-f . I KK-r^mRNA<7)M^'Mi, is * 7/ 
^ * > ■ 3ifL II [c J£ c T Bf ik W £J ic SS m & i# fln <b ft ( HI 3 ) . i^^v^ z £ \z , 
4 u J -f n v V frm<r> *SS It . is X -7' => * y 3^11 C i o T 'J I k B - a ( iff & 
i^(^^oTu5, I KK1^SI?*4) fc*BH * lc it fill L T § c £: % ^ L T 

o 

[ 0 0 6 4 ] 

W _h<0 * * i± £ x DNAiffT^Snip 5 3 7k V p 7 3 <t> ^ ffN4 I K K — 

a (?) 7 7 7' l i L - y 3 > i: S1 LT^ |> 3 i: , & ^\ DNAiffi4t57# 

[ 0 0 6 5 ] 

( ^IM 2 ) x 7. 7' ^ * > tc J£g Lf:IKK-a <?>t*l*3*>Sfll 
C RM - 1 tfcfrftk:, IKK-a fc* tli:i§ii:<7)|^ftlLTi>li 
ftfc (Birbach, A. et al., J. Biol. C h em. 2 7 7: 1 0 8 4 2 - 1 0 8 5 1 ( 2 0 0 2 ).) . £ tz . W<0 
I KK-a It. *t -i V li ^>**t<7)4#8K*lli!liPt5NF - « Blt^mfe^^ h ^> 
^vH'ttfb-t-g. ft^^* Uv^ (Yamamoto, Y. et al., Nature 4 2 3: 6 5 5 - 6 5 9 ( 2 0 0 3 ). 
7k U 

Anest, V. et al., Nature 4 2 3: 6 5 9 - 6 6 3 ( 2 0 0 3 ).) 0 :tl^SUT, fifttt^IK 
K s 60 HH m T <t> ^ St x x 7 ° ^ * > ic c T ^ fbi" § ^ % M ^ . 
[ 0 0 6 6 ] 

is 7. 7' 7 ^ > tc BR L /cXtt*^Ii<^ U 2 0 S JNBfla^«b . 3K^V«HJfi!gttai^*SIW L . 
fftfe^iKW £ ^ A u ) -7*u v h lc#t L fc. «&VJHHJiaMPD^<?>*&efli. ^ft^ft. t/C ^ 5 

I KK-a ttt^^^lffl flSI^M 7^ lc If ft LTte 0 . ffe^J. I KK-f^titoli 
blliSTlSLTv^t (S4) „ »il^^)l KK-a, I KK-^^I KK-y^) 

M It . is X 7° 7 ^ > 30J.II t> h -f^. it L % t)* o tz o y 777f yJJlIllCioT, l^f 

fe^tc IKK-a tt^^TS-l^lc^ft L 7c-77 . I K K - (9 tt^rt^^-fts if if ft L & 

^ofc. Ufc. IKK-yCO-IS*^^Iffi) s , y77'7f 7^11^1 2f ^ttl 

db h ft t. y 777f >lc)^gLT I k B — a <7> '4 > ^fb^Ttiii- h Z £ £ — Sc L T . 
flaH <?> I K B - a ii K 1* W W tc M 7 > L . L^L^i)^, p6 5-NF itB*^-'; 
h (Re 1 A ) to n. \H T-eoSft lz W L X . is 7. 7' y * > ^fl ftBU t I^W^ 4 ^. * r> 
Tz. Z<DZ£\t. i/ X77f70fffclcJ:-DT> p 6 5 cO ^ F*9 ^ff $ ft X \> & hT 16 

14 Z t^^LToli. C<7)J;-7lc%x.^i:. IKKs^)?^ x X 7' 7 ^ > 5^11 lc 

Jc o T I KK - a ^m^\zn.ft\znm L , I K K- a 14 is 7. 7' 7 * > ^ /h L fcT # h - x 
7x<^H0tc #J ic felt 5 H h common o T § HTftfett Ij^ibti^. 
[ 0 0 6 7 ] 

9^mt0 \z I KK-a ^f&3S^ 1*3 &14<7> IKK-a ^fStiEitli J^fcW^S 

7^36. 4i,i7D7h ^^^^^Tu^felC J: o T^Htt^ I KK-a ^ MB 1*1 ^ ft * If ^ 
tz, FLAG - I KK-aXliHA-p 7 3 o«3-Ht«M^^3 K * h 9 > X 7 

inLfcU2o s«HJia^'b . ts&^fflflaHia^^if M l . ^ft^'ft. kfla gjs#x 

lijtp 7 3jt4*^fflv^c^^ J 7*a 7 r-tcfLfc, 0 5 (h7777in^)4 8IK 



<r> B U co 4 A ; -f a v V co *S JH ^ & L X £ ) tc ^ L 7c <fc 7 tc . HA-p 7 3 a lit oil 
^tllc^ftlTfe^ FLAG — I K K — a ti . 1&7k V BBWco \z W ft L T \^fz . K 
<^§CtlC, L A Gt7C#/%^f/E 7 5 >Jft#fcm*fc&gE3ir7fc3fcfe<7>*$m^ ^ * 

i: is *) . 9\~m&<7> I KK-aliUBi&^^^h 'J >v ? Xlc^ft LTi^ C i: fenio § 9 
^ 3 tl 7c (06) . m titW^ ZtlZ, HA-p 7 3«liFLAG- I KK-« ^IfL 
X s v h -J «y 7 7 . tc ^ & L X is *) . Zillt. n, co I K K - a T # h - x x ft JUt <7) p 

[ 0 0 6 8 ] 

(Hfl£0J3) y x^7f >i«ic is, U 2 0 SJNHJISlcim* N F - K B<^v$'l4fb^ 

Jtifi^ia *) . i&foco h => y xv^ttfbtt p 6 5f ^^-7 h<?)Iii, x x 7' 9 > ^11% 
LfcU 2 0 SfflJISlciD^T^fcL&^o fc. cti^^^m^Stt. y X7"7f > tc fiS L 
T s NF-kB ^V^'tt it~? £ £ 7 frSm^fz, NF-rBU;-?-7"7X; h't h 7 
> X 7 x 7 h L fz U 2 0Sii^yA7'7f> L „ x 7 x 7 - -t£ f£1tfc PJ^ L 7c 

. x 7.7' => *>«LIItt. NF - k B1fti¥'tt^K^^tt<b%/L]iL^^o7c (07) . 
7- It f iflSX'i>li L 9 2 9 ii^TNF - « lz Bg i: N 2 Effete. NF - K Blcftlf 
L 7c$K«14ffcfc*ff>#> ^ tlfc (08) , L 9 2 9 MBit. T N F - a tkW'&co N F - * B 
coftj'&it^m ^Z>tzSb\z\u < fflv^^Tv^. £tc. L 9 2 9 IfflflS^TN F - a T'^Ht 

u> p 6 5 &n iz m m \z mm -t & (09). m±.^h. t n f - a t m # *> . n f k 

Sff fc*ISf[i $ tl £ 7- #>T*£> -5 t h ti & . 
[ 0 0 6 9 ] 

(^fifeflH) IKK-atp7 3«fSf / Fffl 

Bf#Lfft^<^^*#IHJiaicfcv>Tx I KK-a fc»p 7 3 fcfflSf'Effl-tS^ir^fcii^'Sfc 

f 7>x7in Lfcc os 7»§^bifi^#<7)^)§£ttiiL, nngft^ 

^J/lF LAGK#XttttHA}ii#i:^S)tPI$ i± . ftp 73 XlitKF LAGtt 

frtffiofc^ ^ 7'n nT'7>lf L/i„ 0 1 0 tC 7^ L 7c ck 7 tC . t'F 0 © tC f&3S £ i± 7c F L 
A G- I KK- a S^HA- p 7 3 a it. C O S 7 lii + T'f L t„ |s]*i 

tc. HA— p 7 3 (StiFLAG — I KK— a t ^^^itF$ L 7c (f - ?tt^3f ) = xtM 
fl5 tc . p 5 3 <^^^-itF^^ L x IjiF L A GJji#T* U^nn*Lfci:J5, 

fcSE#itl$LfcF LAG - I KK-a ttttSi 5 tl * ^ o (0 1 1 ) . 3 tl ti . ffflfla+tc 
fcv^T. I KK-alip 7 3 i:ffl5f^fflf§^, p 5 3 UifflSffffl Lio: t 4^LT 
i^, I KK-a fc^ffl5f^ffltl4t5p 7 3<7)9{^*%l5IStSfe*>, GSTlc^^ 
L 7c p 7 3^X^fS#tv^o^ffiL > tr h n ~f >i ? ^ > ■ t v -b tc fcv^T F 
LAG-IKK-a^^S^i^i^/:. H => > * vHttfb H > > . DNAS^FM> 
. ^- \l cf -7 - fb H > 'OSVSAMH > > * ^ t? p 7 3 <?> ^ 16 ® H > > tc S -7 T . 
Ctl^<^^S#^^tf L 7c (01 2 ) o FLAG — I KK— ati. GST-p73 (11 

4 - 3 2 8 ) tc ti a" L fob*. ftH<^ G S T ^ 9 > ^ 9 S tc ti *S ^ L ^ o fz (01 3 ) 

= W±<^*g* ^ ^ x IKK-ali. p 7 3^DNAi^F M>t4LT, tip 7 3 i: 

[ 0 0 7 0 ] 

(US* 5) I KKatci^p 7 3^)f£t 
K tc $ tl T v^S J: 7 IC . p 7 3 i:fflSf / Fffli-§v^<o^^7'a^-f>A + -4f (#0 
^ti. c-Ab 1SJ/PKCS) ti, p73 ^^Sfbi" Z> Z t h*X §5. I K K - a ** p 
7 3 co'gfeiklz&WZ^-Z. & £ 7 frBfrdb & fz db . -£l^HA-p 7 3 a f&5|7' 7 7. 

5 K *x M^mitZ -t±7c I K K- a 7 7. 5 H t -fitcXtiM L tc . C O S 7 mil&lz 
h7>77inU HA-D73a^?>^Ol^^4i|tfc. 0 14 tc 7^ L fz J; 7 
tc. y'FH'li^IKK-a^^fttcJcoT. HA-p 7 3 a<^M ti Sl^tc if fin L 7c — 7a . F 
LAG-p 5 3 <7> ! %m.1k\zttLXl$tfilti*Sm%$lW: & I KK-atitLTu^r^ot. <? 



h \Z, HA-p 7 3 n I KK-alc ioTf ^ft:$tl§^. t^ft^SSliH A- p 7 
3 a iclt^tltt'^^v^ I KK-a^ii^LfcIi*frTT'lJ, p73a^mRNA^% 
BlU ^Mi^ft^ft^Jl-eft^o £ (0 1 4 ) , IKK-a*«p73%? 
>>^i^iT'0JiLTU5C}:^^tLTV^, lc. — 3® l& ft h 9 > X 7 at 7 ^ a 

> lc i o T , I KK- <9 fc*p 7 3 p 5 3 co^feitlz^WZ^- x. Z fr^m^fz, 015 
tc^ L «k 7 ic . FLAG-I K K- /3 li p 7 3SVp 53 ^M^^^^fblc it mm L t# 

[ 0 0 7 1 ] 

I K K — a p 7 3 <?> 9 - > t - ^ - ^ ftfi! L X 5 ^ if 7 6* * 91 -5 tz db . h ^ > 
7, 7 x 7 h LfcCOS 7 ffi B lz is ft Z> p 7 S^^IWilJgfctl^fc. H 7 > x 7 x 9 i, 3 > 
<7>2 4Bfra^ «H!ia%y ^ o^df-^ $ HT«lIILfc. Jg>S L Bf ffi k: v> T . «Hfla^#^ 
^feitWkmm L s J/l p 7 3 Jftttfcffl ufc ^;7*o -y h lc # L „ 016 lc ^ L <fc 7 
\Z . HA-p 7 3 a JkZf \ K K - a <r> ffl U ~% 3 i± KB JIS IC is It £ H A - p 7 3 a ^ 
H A- p 7 3 a tlftTMS -t* SB JIS K: £ =k *) tfi^ o fz, *4 

fc . FLAG-I KK-M^ftLTuT^, H A - p 7 3 a ^ ¥ It ^ V ft o 
tz (0 1 7 ) . C<7>£ 7 lc. IKK-a ^f+^-r-S p 7 3 c^^^fbti. p 7 3 ^MSB^ 
i# fta \z J: § <t> T? -5 o 

[ 0 0 7 2 ] 

Lee, C.-W. et al.. Oncogene 18: 4171-4181 ( 1 9 9 9) . \z mm 2 ft T v> £ «fc 7 ic. p7 
3 <?> S^flg<J0 U JUi . ft < t t - g|5 H ^ tr * > • - 7' a -f t V - U W8x % il c 57 

> ^ 7 H^^M^lc «k o TUSP £ ftT £ o p 7 3 <?>^- tr^f- * > fb^ I K K— a ^fflft 
S^ir^jb^ii^fc. HA-p 7 3a&VHA-^t*^rf yil7'7X ;Ft, M^ft 
5 -t± I KK-aXliF LAG — I KK-^l7'7 7^ H t - ffi \z X It M L fc , COS 

m^^W±^7kU U ) -f a -y Mc J: ^ ^ffi 1 L . H A - ^ tr * * > ^ # t? p 7 3 a frfttE 
~t % £ 7 frSm^fzo ^t'^ff >£L/:p 7 3a^)IU, I K K- a ^^fclc i o 
'M L fz (131 8) -77. FLAG-I KK-(9iip 7 3 a^^t^f >fL^u < ^^'>^ 
v^ST^^^ffiSLfc (0 1 9) . 
[ 0 0 7 3 ] 

Zfl<b<nffi t , I KK-aiip 7 3 t^f > t^pif L , % ft lc J: 0 

p 7 3 tf>^>£ffc^|o]_L 5 tTu5:): < ^u££ flfz. 
[ 0 0 7 4 ] 

(^^150 6) p 5 3^X»lfcH 1 2 9 9 iSSttelt^, p 7 3Mt4t^h7>x 
fe&itmm<r> I KK-alci Sif^ 

I KK-o&Wp 7 3<^fflSf^ffl<?)l9^ie4iii*tS*tA, Is-f. d-7 3**#^-T 
£$5 5 rvHttrt:ic&l?i- I K K — a <^Sft**ii^fc. p 5 3 ^XiR L H 1 2 9 9 BBlz . 
HA-p 7 3aXiiHA-p 7 3 ^1S7'7X^ H . JkV v 2 1 WAF 1 . Ba xXUM 
DM2^ot-5 J -f)3>hP-JiTwiy7i7-'b*L - 7 - n > 7s h 7 7 h^fe, M 
* ^ ft $ i± I KK-a^)lS777; K i: - It IC X M L tc h 9 > X 7 x 7 h L Tz . 0 
2 0Sc7 2 Uc^LfcJ: 7lc, x> 7f ^ 7'y 7x ^ K^<tllctb-<T, gpff ^ tc L 
p 7 3 tt , p 5 3/p 7 3^§ttUf-?-^)i?t)StttLfc 0 t . IKK-a$ft 
fli, ^ x 7 x => - -tf v$1x \z It 13: t A, ^W>m~kH- i^r^ofc. HA-p 7 3 aXUHA- 
p73^IKK-a tftlS^ ^± fz t B It . p 7 3 1* ft K^^'lx fb<7> SI W ft it Jjn 

. mm.fcwtQizygib'hnrz. nmmiz. P 5 3ic§l ik 

K-atioTltlf (02 2) . I KK-alcJ;-DTfH^tl5p 7 3f*?¥ 

<tt^lK^<^^ttfk<?>J|f Stt*H^*fc*>. I KK- (9 i'p 5 3/p 7 3 fE^tt^a t - 9 
- iz tt~t Z p 7 3 te^^'lx * i# ^i- -5 if 7 ^ * fil fz o S23t^Lfci7t, F L 
AG- 1 KK-^lcioT, p73 ft i¥'lx^ $^v£'tt fblc SI # ft £ ft ti ^> ft ft ^ o 
o $ H 1 2 9 9 lEflaic^H^lc I K K — a -frfci: C p 7 3 a ^fr/hi" 

^^ft'ix^p 2 iwaf i a-) mm tm m \z t -y -? u ^ - u - h l ^ (024) . 



[ 0 0 7 5 ] 

ztib <7>1fc%:-& . IKK-«!ip73 *>3£^?£tt% 4fK & \z if & L T v^s 3 

i: )b* ^ 0^ $ tl 7c . 
[ 0 0 7 6 ] 

( HSfetfO 7 ) p 7 3^4L/;7#h-yAic?ttS I KK~a w|4 
-F*h->-X(^ilff5^J;-7^p 7 3 tfci^tt^^^^lftfil^ic W-f -5 I KK-a^iS^ 
* #JlH * li ^ . -£I^)HA-p 7 3 aJk~U $ - Jl=> 7 V >> ^-t'^Si?^ x = 
. M * ^ fb $ i± fz I KK-aXliFLAG-I KK-^S^^X; F i: - It lc X ti L 
k: * HI 2 9 9 IfflflS ic — ft \z h *7 z/ x -y x ? V Ltz, p - if '*? 9 h x ? — «tf y° => * 

;Fiih7>x7in Ltzmm^m^-t ^tzdb\zi$.m Ltz. h => > x ? a 4 

8BfW^. h 'J^o^i - (4f^l»IS) &^Red-Gal (h7>X7iHLf; 

tc ^ L 7c «k 7 \Z . IKK-atHA-p73«i:*lS^U, HA-p 7 3 aM? 
h => > X 7 x 7 h L fcJt Jrb^T . T# N LtzMm<7>& frig fin LTi^;. 

ttM&lc . FLAG — IKK— (3 coJt^Mit, p 7 3 a #c?p tt<7>-r # h - x ligl^ft 
m$k*7kl3 2 Kfrifz ( 13 2 7 ) . 
[ 0 0 7 7 ] 

Ztihco^-9lt. p73 m&'&&m' 1 ?y£ , &itiztt-t * I K K- a cOiEco^^ t L 
[ 0 0 7 8 ] 

(^m#iJ 8 ) * + XW. LfifSS I KK-a*'p 7 3 ^ ^/Sfblc & 13-?B 

m 

I K K - a <?> \H fit © * * + - -tf fc* p 7 3 <^ ^ ^ fbtc fc> ir~ 7 ~k M ^ 5 fz db , ^ 
ai^)IKK-aT*i>5lKK-a (K4 4 A) ^ffiLfc. Z <7>^S#tt . A T P IS □ 
') y >-4 4 ^7 7- > lcI}|$tlTv^. Ling- L. et al., Proc Natl. 

Acad. Sci. USA 9 5: 3 7 92-379 7 ( 1 9 9 8) . lz mm £ tl X v> « t is *) . C <7> ^ ^ S -<r § 
t. I K K- a tf>^* — *#;bii* . ft -13 vt^ t> tf 1 fc* «b # ^ -5 =k 7 tc. niflf^ 
*>*8«iNllJ)Sk:iJV>T. IKK-a ( K 4 4 A ) ii . p 7 3 a t«^«^#%WtS^tt 
IfUf LTWS (028) o i ^ >i Y 9 y°co I K K — a ItmtbXftmftlz. FLAG- 

IKK-a ( K 4 4 A ) <7> ^ fE3S ti . ft H & lc $ ■£ H A - p 7 3 a <?> BB 1*1 U ^ ^ 
tc tiBU £g2W^&Er 3 (02 9), ft fitted p 7 3 icW^ § . ^ + --t£7$'l4 

tXWLfc I KK-a^^Iti^l-tft, U 2 O S ffl 3a X It H 1 2 9 9 ffi B lz . zz > ~f 
t-( 7"7X; KXiiF L AG - I KK — a (K4 4A) H*-jfifiC h 5 

> X 7 x 7 h L . y X7'7f >C2 4f^lt)!)\ * <7> * * lC L fz . Iffl A3 ^ # <7) HJ >§ 

ft^^ R N A % M m L . %n?1fl. U^nnSWRT-PCRCftLfc. 03 
Otc^L/iJc^lc. FLAG — IKK — a (K44A) M7"7 X; ^ F 7> X7i ? 
h L U 2 O Sffflflatc fcv^T . yX7'7f>^4L fcl*lft'l4<7) p 7 3 a co'gfeithmm $ 
tl fc. ^-<7)-77. FLAG - IKK-a (K4 4A) l± , rtft'l^^pSS^MlcttS-l^^ 
^ft4x^i)^to IB] D «k 7 *i*lL p 5 3^XML/iH 1 2 9 9 HilcfeuT 
btif: (03 2) . _L te*SII t «k < - %t~t Z> «k 7 ic, FLAG - IKK-a (K4 4A) 
<7)^ftT x yX7"7f> T'H^ii $tl4T*h-y X ^S-l^lc Ffi If $ (03 1 & V 3 3 

) o 

[ 0 0 7 9 ] 

z <T) j: 7 tc . x t-7 > ic $ ti § d n a mm \z m^~t & p 1 3 ^^fbic a x 1 

K K - a co * + - -fcf^tt * 5 'BfT' i: <b tl S . 
[ 0 0 8 0 ] 

(^]5te#iJ9) UFD2a^)rtftttp73-NW^f 

U F D 2 a fciflfett p 7 3 \zJk\^^>m\z ~d\^XM^Z> tzdb. WT<^HS** ft o fc. C 
OS7Wil:FLAG-UFD2 a fEUI 7/ ^ 7. 5 H^h 7 > x 7x7 h Lt, Xiih ^> 
X7iHUj:i)^fc. h7>X7i7ya>^)2 4SfRit, ijHH US * x * 7' 7 ^ > ( S*^ 



1S2 0 m g/mL) ic 2 4 Bf Hi f ft*. W&m <?> £ £ \z L fz . h 7>X7i H Lfcl 
flS*^«HJJS^#<^$§rt:«fo*§18BlL. p7 3a. D53&yUFD2a^)M*U^ 
n -v Mc J; •) fS#f Lfc. ft 4? x 7^>^ ^Tjn <?)3>FP-iiUT|fflLf:. HI 3 5 \Z 
^ L «k 7 ic. F L A G - U F D 2 aM^^X; K^f 7>X7i ^ Lti§lcJiVi 
T s x * 7° 9 > lc =k -5 p 7 3 a <*>il*£ fc*ffl.S 3 tlfco % co — ^ . |*| & tt<7> p 5 3 <r> S tc 
4- sL ft o 7Co :^)^tt, p 7 3a^UFD2 alcJ; H«^tl5C^^t 

[ 0 0 8 1 ] 

(HflfetfO 10) UFD2a^p73 #cl¥'ttT # h - x x^<7>12£? 
U F D 2 a fc* p 7 3 $<?¥'I4 T # h - x x ic JR. IS -f f^W lc o T 19 ^ -5 Tz db . WT^)^ 
SftfcfTofc. p 5 3tXiLfcHl 2 9 9 il0CpffS^fflA^t?t (HA-p 7 3 a, p 
5 2, JkVF LAG — UFD2 a) cn^tMy' y ^ 5 Kt-JftllSicn h 7 > x 7 x v y Ltz, 
h 7>X7i 3 >^)4 8^P^t, mM~$: 3 . 7%*4A7^ftFT 3 0 7>^, 
icTHLSL. 0. 2%^Triton X - 1 0 0 T* 5 y> n . S S iz T BSiB * ft v*. 
3 % B S AT- 1 7*o -y ^ L fc„ ii^ 1 X P B S X- 3 L , D A P I ( 4 ' , 6 

'-y7;yJ-2-7i-<M>F-i; 1 m g/mL) ? 2 0 9t m x ^SlcT^feL 

fc. gf p v> x. ? v 2iitzmm<oi *>mn%&*ii-t ^mmtm'^mrx^wi 

L fzo m 3 6 IC ^ L «k 7 HA-p73«S^FLAG-UFD2at^7>^7 
iHtU, H A- p 7 3 a JIM*"? Nv>X7a:^hL fcig icit^T . T # h - x X 
LT^|ii)|S<7)tjti 5 S^L/:, ttmftliz. p 5 3 LAG — UFD2 a^^h 

=? > • x 7 i ? h l. & It . p 5 3 fifei¥'tt<7) t # h - x x % jfyftl -f & z t § ft fc> o 

[ 0 0 8 2 ] 

itfJ9^Vl 0^i**^s UFD2alip73«t^lL p73a^7#F-y 
x * {& T 2 ■£ -5 3 t frW h t ft o o 
[0ffi<7>ffi^fttftHH] 
[ 0 0 8 3 ] 

[0 1] #l^ttJNH)iau 2 0 SiNHHB* x * 7-7 > [c DR L t B <r>mU$LW*& * it ^ 
7 7T'i>5. 

[0 2] x x 7' 9 ^> LfcU 2 0 S*Hfla<7>0flaHT>gfbt/<7) UJ7*n v V <r>f&%. 
* H t" HI T *> * . 

[03] yX7'7f y%lL/:U20Sii^b«RNA^RT-PCR7>lfLfJS 

[04] x x x 7 * > mil l f: u 2 0 s«ijia<?) ^ai^ ( n ) jkummnrnfr ( c ) <o 

[05] FLAG - I KK-aXliHA-p 7 3 a f£3£ ^ => X 5 K % h 7>X7x^ 

hU;U2o sifflHa^t^iij^ ( n ) ^vifflnaHiij^ ( c ) wu^nn <7>*sjh^ 

[06] FLAG — IKK— a 7 X ; h* ( ±©<7> 3 ^<r>^M) XltH 

A- $ 7 2, a t-ffilz (rg^)3o^)?I) -i^tc 1 7 > X7 1 n L U 2 0 S 
Ifflfla^Wfff&Sli'TteT — ftfeLfc^tit^lTJ>5. v-xli. FLAG- I 
KK- ccJkV^ 5 >B x xi±. HA— p 7 3 a JkZfF LAG — I KK-a^^ISf 

[0 7] U 2 0 S«^y ^7-7 ^ymmLtz t B^. N F - K B <7> v£'£ fbfg* * ^ 
tr77fi)5. 

[08] L 9 2 9 llliatTNF-a^aLfcta^, N F - * B ^ v£ '14 fb^g* * ^ f 

77 7 T' S o 

[09] TNF-aici^fcL 9 2 9 mm^nMfr ( n ) ik umwRmft ( C ) co 

-i U ) -f a -v N f)i$tfltl|T'J>S, I K K - a & V p 7 S^fflSfFffl 

[010] pff^a^t^M^ 7 x 5 h ^-isfcnc h7>x7inifccos7 



mm^^mm^Tku ^ u j -fu v v L^s^-ten?**. i p \t^m±u\zm^ 

TztKit^. I B It -i U ) -f a v Y \z ffl x^Tz J/C # ^ . ^ *i -P *i H i" . 

[01 1] FLAG-I KK-aM^7A= F^-IElch7>X7inLf;C 
O S 7 lEStV? 7^M.m ( NMS) XliSp 5 3 /cft-fSitBK JkU\ 

J7lF L A G}/[#^f o f; A i 7* n -v h L 7c *3 * £ m ~t 0 T * S . 

[012] GST-p 7 3i^?>^?I«7)i^0T*5. T A It h => > X ^tt ft H 
> > ^ . DBUDNASd F > > ^ . 0 D It * =f -v - it H > -f > * . S A M It 
7xf7 'f Jta K 7 >^ito 

[013] _h 0 fl s ^> ^ 1 n 7'i 77> 7 7 t ^ icfcv^T, ttF L A G}ji#^I$o 
tz A u ) ~f n v V <r> JH % ft i" 0 7? 3b & . T 0 ti . > t? h n 7° ;u 5^ > T >v -b -f lc 
4? U X . J/l G S T J/C ft * {$ o 7c A ^ 7' n v V wSltitlf J>5. 

[014] Pff/S^ffl ^-t±^%^7' 77;^C0S7 HflflaiC— MimC ^7>77l 

7 h L fc £: § <tk UH*D7h (±0) XliRT-PCR (T0) <» *S * £ ft -t El 

[015] Ffr>£<7>ffi n-<±^fE3l7' 7X;F§C0S7 HHflSlC— M^IC nh77X7i 
7 h Lti:§^), UJ7-P7F^)SItit0T'J>4. 

[016] _h m It . HA-p7 3a^S7'7 7^Kt, ^ & X X It I K K - a ^ 
7 7 ^ F t-HlC, -I^IIC F 77X71 n LfcC0S7ii$, y 7n^ify ; 
H ( C H X ) M L 7c i: § <t> . U^n7h^)^I^if@T^^ T 0 ti . ^ i¥ 
L7i^HA-p 7 3 a*iLfc/77-?35i. 

[0173 _h 0 tt . HA-p73all7 , 77;Ft, $l*T'Xli I KK-^l7' 
77; -i^lc F 7>77i n Lf;C OS 7ifit, x 7 n ^ 5 

K ( C H X ) mm L 7c t £ <7) x UiT'nnw^I^itHT^^ T 0 tt . f? 
LTU5HA-D 7 3 atiLfc^77?*5. 

[0183 HA-p73aSJ/HA-UbM^7X;F^, i^^t^tt I KK 
-aM^^T,; Ft- It tc XlilL tc „ — ifilcn F 77 X7 1 n L t C 0 S 7 
ilStMG- 1 3 2 L . fa P 7 3 ft # T? & & it 1$ L . J/tH A}A#T A ) ~f a 

7 h Lfc^S^^fST^I), Ub xn-p 7 3 a It . * o < *)*iLTu§^^^ 
f >fb!^HA-p 7 3 at^t. 

[0193 HA-p73aSyHA-UbM^7X;Ft, I^tt^ltt I KK 
- (9 7° 7 7. 5 Ft- It tc XlilL tc „ -i©C3F77X7inLfcC0S7 
ilgtMG- 1 3 2 L . I/C P 7 3 ft # T? & & it 1$ L . KHAtt#T'Ui7*n 

7 h LfcSItit0?i>-6. Ub xn-p 7 3a!l, * o < ^^ILTi^^^^ 
f >£I<7)HA-p 7 3 at^t. 

[0203 HA-p73atn-Ht«M^7X3F*. p2 1 WAF1 . Bax 
XliMDM2 7'nt-77-i*<7)p 5 3 ^ ffi fll % 3S .& ^ >- 7 x 77 - -tf U # — 7 — . 
7;yO^*y7i7--tf7'77;F (pRL-TK) ht^lC. S * ^ f fc $ i± 7c 
p c DNA3 - I KK-a^SftTXli#SftT, - M ft tc d h 9 > x 7 x 7 h L fz 
p - 5 3 XmH 1 2 9 9 MU\ztertZ> p53/p73 t - 7 -7>K^i^'l4 

fb^)fg$^it 77 7T*i>§„ 

[02 11 HA-p 7 3 ^3-Ft5M^7X ;Ht, p2 1 WAF1 . Bax 
XSMDM2 - i*<?7 p 5 3 l^^ffi^J^M^ ^ y 7 1 7 - t*F 

^^y^ni^i^-^^^U* (pRL-TK) kfctlc, » * ^ f b $ -£ 7c 
p c D N A 3 — I KK-a^)^fcTXtt##ftT, -I»5lc 3 F 7 > 77 1 7 F L/i 
p - 5 3 TXtRH 1 2 9 9 *ffl A3 lc *? 1+ £ p53/p73 7 -<7>K^^'I4 

f^f$$if777T'l>^„ 

[0223 p 53tn-Ft^Il7^77; Ft, p2 1 WAF1 . BaxXllMD 

M2 7'Pt-?-i#^p 5 3ir^I^IJ^I^4y7x7-^L. 7 ; y ^ 

?7-iy7i7-4f7"7X5 F (pRL-TK) t t^lz. Itfft^f;pcDN 
A3 - I KK-a^SfcTXli^#ftT, -ii^Ilc^ h 7 > x 7 x 7 h Lfcp-5 3 



XW.H 12 9 9 mmzisrtZ p53/p73 (£^14 7° u 9 - <r> fe^v^tt it<r> fg^ 

[023] HA-p73« fEJl 7° 7 7. 5 h £ . f^*y7i?-lfU-?-3> 
7s h => 7 h «fc ic . S ^ ft £ I KK-^a7'7X 5 H <r> W U T X It ft W ft 
T\ -ii^jtc N v > t. 7 x 7 h L £H 1 2 9 9 *ffl AS ic It £ p53/p73 J£^'lx7° 
a =E- 9 -^ti'W^'^.itcDmm^^k-t 7 => 7 T* £> 3 , 

[024] -£i«HA-p73aM^7X>^, ii ^ l£ 1L c? i± 7c. I KK-«I 
S7'7 A; h* It tc X ti M L iz . -I^lcnf77X7inLfcHl 2 9 9 MB 

[025] flffca)^Wl7' 7 A = h* lc h 7 > A 7 i ? y 3 > L fcH 1 2 9 9 *ffl 

[026] Pfrm^^My" 7 A = H ^-IKlc h 7 > ^7 i 7 y 3 > LfcH 1 2 9 9 Iffl 

US <r> i % . t # h - >• X^g: L T § *H Jj3 7) fij ^ ^ L 7c 7* t> 7 $b & . 

[0 2 7] pff 7' 7 X ; f t-i© IC h 7 y 7 N 7 I ^ y 3 > L fcH 1 2 9 9 M 

m <^ 7 x T- # h - is 7s % j£S 3 0fla^glJ^-^7jx L 7c r 7 7T'i)S. 

[0 2 8 3 m^^^My' 7 7s 5 h't-ISlcnh7>X7in LfcC OS 7i§ tc 

[0 2 9 3 Pfrfc<7>¥tm.y° 7 7s 5 h't-ieiC3F77X7in LfcC OS 7i§ tc 
W LTft&ifeft&l/f ^a;7d'V F^lfo f:S*tit0T^§ . 
[030] FLAG — IKK— a (K44A) ^ F 7> 77 i n Lfc/L5:uU 2 

0 S iNHJI&* yX77f 7 T^Ii L L ft fc> o 7c § t> . U^7*nn ( _h 0 
) ^VRT-PCRt># (T0) <?)^I^it0T$>5. 

[03 1] ^-^7 7 F y /-4f%17 7 X = h' FLAG — IKK— a (K44 
A ) fESiL 7° 7 7 ; F t -file XliM L lc „ h 7 > 7s 7 x 7 b L 7c U 2 0 S*IHJia<?> 7 
. 7# F-y LTv^Wfe^l^^^Lfc /7 7T*^o 

[032] FLAG — IKK— a (K44A) th 7y 77i n L/i/Li'^H 1 
2 9 9 $ffl)}& * ; y 7s 7' v > T- L fc/«LIi L ft fc> o 7c t § <?> x U^nn ( _h 
0) S^RT-PCR^If (T0) 

[033] ^-777 7 Fy /-t*ll7'77. Ft, FLAG — IKK— a (K44 
A ) fE3E t* 77 7s 5 K -It tc X li M L Ic. F7>77in Lf:H 1 2 9 9 003 7> 7 
% s 7 # h - > 7s £ |g z L T o -5 *ffl f)S<7> flj % ^ L 7c 7* 7 7 T Zb £ o 

[0 3 4] DNAHit i viip^tl§T*F-y X*^), IKK. D73&VNF 
- « B 7)^it0^^i-o 

[035] FLAG-UFD2ath7>77i7FLt/Li^of:C0S7«B 
* x 7\ 7 7 f 7 T' 5^11 L fc / L 4 ^ o /; t § <7> N -f A ; 7* a -y h ^ISI^tt 0T"i> 

o 

[03 6] Pff^|A^btWM7"7 7s ^ K ^— ii^ ic =1 h 7 > 7s 7 x 7 h L/iH 

1 2 9 9 mm<7> 7 *» . 7 tx h - X 7s z LTv^iflS^IJa Lfc 7* 7 7 T* efo •£> 



SEQUENCE LISTING 



< 1 1 0 > H i s a ra i t s u Pharmaceutical Co., Inc. 

< 1 2 0 > Screening methods for pro-apoptotic compounds or anti-apoptotic compounds 
, an apoptosis accelerator and an apoptosis inhibitor 

< 1 3 0 > 1082 

< 1 5 0 > JP 2 0 0 4 - 9 3 2 6 6 

< 1 5 1 > 2 0 0 4 - 0 3 - 2 6 

< 1 6 0 > 26 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer ior IKK- alpha 

< 4 0 0 > 1 

c c g a c 1 1 c a g c a g a a c a t g a 2 0 



< 2 1 0 > 2 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK- alpha 

< 4 0 0 > 2 

t g g g g a c a g t g a a c a a g t g a 2 0 



< 2 1 0 > 3 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

<22fl> 

< 2 2 3 > primer for IKK-beta 



< 4 0 0 > 3 



a a c c a g c a t c c a g a 1 1 g a c c 



< 2 1 0 > 4 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer ior IKK-beta 

< 4 0 0 > 4 

c t c t a g g t c g t c c a g c g 1 1 c 



< 2 1 0 > 5 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer ior IKK -gamma 

< 4 0 0 > 5 

c c t c a c t c c c t g t g a a g c t c 



< 2 1 0 > 6 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for I KK - g a mm a 

< 4 0 0 > 6 

g a g a c t c 1 1 c g c c c a g t a c g 



< 2 1 0 > 7 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IkB-alpha 

< 4 0 0 > 7 

g c a a a a t c c t g a c c t g g t g t 



< 2 1 0 > 8 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer i o r I k B - a 1 p h a 

< 4 0 0 > 8 

gctcgtcctc tgtgaactcc 



< 2 1 0 > 9 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor p 5 3 

< 4 0 0 > 9 

a 1 1 1 g a t g c t g t c c c c g g a c g a t a 1 1 g a a c 



< 2 1 0 > 


10 


< 2 1 1 > 


30 


< 2 1 2 > 


DNA 


< 2 1 3 > 


Ar t i 1 i c i a 



< 2 2 0 > 

< 2 2 3 > primer lor p 5 3 

< 4 0 0 > 10 

accctttttg gacttcaggt ggctggagtg 



< 2 1 0 > 11 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for p 7 3 - a 1 p h a 

< 4 0 0 > 11 

c c g g g a g a a c 1 1 1 g a g a t c c 



< 2 1 0 > 



1 2 



< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer i o r p 7 3 - a 1 p h a 

< 4 0 0 > 12 

atcttcaggg cccccaggtc 



< 2 1 0 > 13 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor p 2 1 W AF 1 

< 4 0 0 > 13 

ccgggagaac tttgagatcc 



< 2 1 0 > 14 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for p 2 1 W AF 1 

< 4 0 0 > 14 

atcttcaggg cccccaggtc 



< 2 1 0 > 15 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for B a x 

< 4 0 0 > 15 

1 1 1 g c 1 1 c a g g g 1 1 1 c a t c c 



< 2 1 0 > 16 

< 2 1 1 > 20 

< 2 1 2 > DNA 



< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > primer lor B a x 



< 4 0 0 > 16 

cagttgaagt tgccgtcaga 



20 



< 2 1 0 > 17 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor GAP DH 

< 4 0 0 > 17 

acctgacctg ccgtctagaa 2 0 



< 2 1 0 > 18 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for GAP DH 



< 2 1 0 > 19 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK-alpha 

< 4 0 0 > 19 

ccggaattcg agcggccccc ggggctgcgg c 31 



< 2 1 0 > 20 

< 2 1 1 > 45 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 4 0 0 > 
t c c a c 



18 

c a c c c t g 1 1 g c t g t a 



2 0 



< 2 2 0 > 

< 2 2 3 > primer for IKK 

< 4 0 0 > 20 

ccgctcgagc ggtcattctg 



< 2 1 0 > 21 

< 2 1 1 > 51 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK 

< 4 0 0 > 21 

g c g t c 1 1 g t c g 1 1 1 a g a g c t 



< 2 1 0 > 22 

< 2 1 1 > 51 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK 

< 4 0 0 > 22 

a a 1 1 g c t a 1 1 1 1 g a g a t c a a 



< 2 1 0 > 23 

< 2 1 1 > 3 5 7 9 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 23 

c a c g c g t c c g c g a g a a g g a g 

t c g a c g g a a c c t g a g g c c g c 

c g g g c g c g g g c g g g c c c t g g 

t c t g t c t g t a c c a g c a t c g g 

a g c t a a g t a c c a a a a a c a g a 

a c c a t g c c a a t g 1 1 g t a a a g 

a t g t g c c t c t t c t a g c a a t g 



alpha 



c t a a c c a a c t c c a a t c a a g a c t c a t 



45 



alpha (K44A) 



aagttccaaa aacagagagc gatggtgcca t 51 



alpha (K44A) 



gttcccggtg ctggtacaga ctgacgttcc c 51 



g a c t c g c a a g c c t c g g c g g c c c g g 

1 1 g c c c t c c c g c c c c a t g g a g c g g 

g a g a t g c g g g a g c g g c t g g g c a c c 

g a a c 1 1 g a t c t c a a a a t a g c a a 1 1 

g a a c g a t g g t g c c a t g a a a t c c a g 

g c c t g t g a t g 1 1 c c t g a a g a a 1 1 g 

g a a t a c t g 1 1 c t g g a g g a g a t c t c 



a a c c g g c c t c g g a c t g 6 0 

c c c c c g g g g c t g c g g c 12 0 

g g c g g c 1 1 c g g g a a c g 18 0 

a a g t c t t g t c g c c t a g 2 4 0 

a 1 1 a t g a a g a a g 1 1 g a 3 0 0 

a a t a 1 1 1 1 g a 1 1 c a t g 3 60 

c g a a a g c t g c t c a a c a 4 2 0 



aaccagaaaa ttgttgtgga cttaaagaaa gccagatact ttctttacta agtgatatag 

g g t c t g g g a t t c g a t a 1 1 1 g c a t g a a a a c a a a a 1 1 a t a c a t c g a g a t c t a a a a c c t g a a a 5 4 0 

acatagttct tcaggatgtt ggtggaaaga taatacataa aataattgat ctgggatatg 600 

ccaaagatgt tgatcaagga agtctgtgta catcttttgt gggaacactg cagtatctgg 660 

ccccagagct ctttgagaat aagccttaca cagccactgt tgattattgg agctttggga 720 

ccatggtatt tgaatgtatt gctggatata ggcctttttt gcatcatctg cagccattta 780 

cctggcatga gaagattaag aagaaggatc caaagtgtat atttgcatgt gaagagatgt 840 

caggagaagt tcggtttagt agccatttac ctcaaccaaa tagcctttgt agtttaatag 900 

tagaacccat ggaaaactgg ctacagttga tgttgaattg ggaccctcag cagagaggag 960 

gacctgttga ccttactttg aagcagccaa gatgttttgt attaatggat cacattttga 1020 

atttgaagat agtacacatc ctaaatatga cttctgcaaa gataatttct tttctgttac 1080 

cacctgatga aagtcttcat tcactacagt ctcgtattga gcgtgaaact ggaataaata 1140 

ctggttctca agaacttctt tcagagacag gaatttctct ggatcctcgg aaaccagcct 1200 

ctcaatgtgt tctagatgga gttagaggct gtgatagcta tatggtttat ttgtttgata 1260 

aaagtaaaac tgtatatgaa gggccatttg cttccagaag tttatctgat tgtgtaaatt 1320 

atattgtaca ggacagcaaa atacagcttc caattataca gctgcgtaaa gtgtgggctg 1380 

aagcagtgca ctatgtgtct ggactaaaag aagactatag caggctcttt cagggacaaa 1440 

gggcagcaat gttaagtctt cttagatata atgctaactt aacaaaaatg aagaacactt 1500 

tgatctcagc atcacaacaa ctgaaagcta aattggagtt ttttcacaaa agcattcagc 1560 

ttgacttgga gagatacagc gagcagatga cgtatgggat atcttcagaa aaaatgctaa 1620 

aagcatggaa agaaatggaa gaaaaggcca tccactatgc tgaggttggt gtcattggat 1680 

acctggagga tcagattatg tctttgcatg ctgaaatcat ggagctacag aagagcccct 1740 

atggaagacg tcagggagac ttgatggaat ctctggaaca gcgtgccatt gatctatata 1800 

agcagttaaa acacagacct tcagatcact cctacagtga cagcacagag atggtgaaaa 1860 

tcattgtgca cactgtgcag agtcaggacc gtgtgctcaa ggagctgttt ggtcatttga 1920 



g c a a g 1 1 g 1 1 g g g c t g t a a g c a g a a g a 1 1 a 1 1 g a t c t a c t ccctaaggtg g a a g t g g c c c 19 8 0 

t c a g t a a t a t c a a a g a a g c t g a c a a t a c t g t c a t g 1 1 c a t g c a g g g a a a a a g g c a g a a a g 2 0 4 0 

aaatatggca tctccttaaa attgcctgta cacagagttc tgcccggtcc cttgtaggat 2100 

ccagtctaga aggtgcagta acccctcaga catcagcatg gctgcccccg acttcagcag 2160 

aacatgatca ttctctgtca tgtgtggtaa ctcctcaaga tggggagact tcagcacaaa 2220 

tgatagaaga aaatttgaac tgccttggcc atttaagcac tattattcat gaggcaaatg 2280 

aggaacaggg caatagtatg atgaatcttg attggagttg gttaacagaa tgagttgtca 2340 

cttgttcact gtccccaaac ctatggaagt tgttgctata catgttggaa atgtgttttt 2400 

cccccatgaa accattcttc agacatcagt caatggaaga aatggctatg aacagaaact 2460 

acatttctac tatgatcaga agaacatgat tttacaagta taacagtttt gagtaattca 2520 

agcctctaaa cagacaggaa tttagaaaaa gtcaatgtac ttgtttgaat atttgtttta 2580 

ataccacagc tatttagaag catcatcacg acacatttgc cttcagtctt ggtaaaacat 2640 

tacttattta actgattaaa aataccttct atgtattagt gtcaactttt aacttttggg 2700 

cgtaagacaa agtgtagttt tgtatacaga gaagaaaacc tcaagtaata ggcattttaa 2 7 6 0 

gtaaaagtct acctgtgttt ttttctaaaa aggctgctca caagttctat ttcttgaaga 2820 

ataaattcta cctccttgtg ttgcactgaa caggttctct tcctggcatc ataaggagtt 2880 

ggtgtaatca ttttaaattc cactgaaaat ttaacagtat ccccttctca tcgaagggat 2940 

tgtgtatctg tgcttctaat attagttggc tttcataaat catgttgttg tgtgtatatg 3000 

tatttaagat gtacatttaa taatatcaaa gagaagatgc ctgttaattt ataatgtatt 3060 

tgaaaattac atgttttttc atttgtaaaa atgagtcatt tgtttaaaca atctttcatg 3120 

tcttgtcata caaatttata aaggtctgca ctcctttatc tgtaattgta attccaaaat 3180 

ccaaaaagct ctgaaaacaa ggtttccata agcttggtga caaaattcat ttgcttgcaa 3240 

tctaatctga actgaccttg aatcttttta tcccatttag tgtgaatatt cctttatttt 3300 

gctgcttgat gatgagaggg agggctgctg ccacagactg tggtgagggc tggttaatgt 3360 

agtatggtat atgcacaaaa ctacttttct aaaatctaaa atttcataat tctgaaacaa 3420 



c 1 1 g c c c c a a g g g 1 1 1 c a g a g a a a g g a c t g t g g a c c t c t a t c a t c t g c t a a g t a a 1 1 1 a g 3 4 8 0 



a a g a t a 1 1 a t 1 1 g t c 1 1 a a a a a a t g t g a a a t g c 1 1 1 1 a t a 1 1 c t a a t a g t ttttcacttt 3 5 4 0 
gtgtattaaa tggtttttaa attaaaaaaa aaaaaaaaa 3579 



< 2 1 0 > 24 

< 2 1 1 > 745 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 24 

Met Glu Arg Pro Pro Gly Leu Arg Pro Gly Ala Gly Gly Pro Trp Glu 

15 10 15 



Met Arg Glu Arg Leu Gly Thr Gly Gly Phe Gly Asn V a 1 Cys Leu Tyr 

20 25 30 



Gin His Arg Glu Leu Asp Leu Lys lie Ala lie Lys Ser Cys Arg Leu 

35 40 45 



Glu Leu Ser Thr Lys Asn Arg Glu Arg Trp Cys His Glu lie Gin lie 

50 55 60 



Met Lys Lys Leu Asn His Ala Asn Val V a 1 Lys Ala Cys Asp Val Pro 

65 70 75 80 



Glu Glu Leu Asn lie Leu lie His Asp Val Pro Leu Leu Ala Met Glu 

85 90 95 



Tyr Cys Ser Gly Gly Asp Leu Arg Lys Leu Leu Asn Lys Pro Glu Asn 

100 105 110 



Cys Cys Gly Leu Lys Glu Ser Gin lie Leu Ser Leu Leu Ser Asp lie 

115 120 125 



Gly Ser Gly lie Arg Tyr Leu His Glu Asn Lys lie lie His Arg Asp 

130 135 140 



Leu Lys Pro Glu Asn lie Val Leu Gin Asp Val Gly Gly Lys lie lie 

145 150 155 160 



His Lys lie lie Asp Leu Gly Tyr Ala Lys Asp Val Asp Gin Gly Ser 

165 170 175 



Leu Cys Thr Ser Phe Val Gly Thr Leu Gin Tyr Leu Ala Pro Glu Leu 

180 185 190 



Phe Glu Asn Lys Pro Tyr Thr Ala Thr Val Asp Tyr Trp Ser Phe Gly 

195 200 205 



Thr Met Val Phe Glu Cys Me Ala Gly Tyr A r g Pro Phe Leu His His 

210 215 220 



Leu Gin Pro Phe Thr Trp His Glu Lys lie Lys Lys Lys Asp Pro Lys 

225 230 235 240 



Cys lie Phe Ala Cys Glu Glu Met Ser Gly Glu Val Arg Phe Ser Ser 

245 250 255 



His Leu Pro Gin Pro Asn Ser Leu Cys Ser Leu lie Val Glu Pro Met 

260 265 270 



Glu Asn Trp Leu Gin Leu Met Leu Asn Trp Asp Pro Gin Gin Arg Gly 

275 280 285 



Gly Pro Val Asp Leu Thr Leu Lys Gin Pro Arg Cys Phe Val Leu Met 



290 



295 



300 



Asp His lie Leu Asn Leu Lys Me Val His Me Leu Asn Met Thr Ser 

305 310 315 320 



Ala Lys Me Me Ser Phe Leu Leu Pro Pro Asp Glu Ser Leu His Ser 

325 



33' 



335 



Leu Gin Ser Arg Me Glu Arg Glu Thr Gly Me Asn Thr Gly Ser Gin 



340 



345 



350 



Glu Leu Leu Ser Glu Thr Gly Me Ser Leu Asp Pro Arg Lys Pro Ala 

355 360 365 



Ser Gin Cys Val Leu Asp Gly Val Arg Gly Cys Asp Ser Tyr Met Val 

370 375 380 



Tyr Leu Phe Asp Lys Ser Lys Thr Val Tyr Glu Gly Pro Phe Ala Ser 

335 390 395 400 



Arg Ser Leu Ser Asp Cys Val Asn Tyr lie Val Gin Asp Ser Lys lie 

405 410 415 



Gin Leu Pro lie lie Gin Leu Arg Lys Val Trp Ala Glu Ala Val His 

420 425 430 



Tyr Val Ser Gly Leu Lys Glu Asp Tyr Ser Arg Leu Phe Gin Gly Gin 

435 440 445 



Arg Ala Ala Met Leu Ser Leu Leu Arg Tyr Asn Ala Asn Leu Thr Lys 

450 455 460 



Met Lys Asn Thr Leu lie Ser Ala Ser Gin Gin Leu Lys Ala Lys Leu 

465 470 475 430 



Glu Phe Phe His Lys Ser Me Gin Leu Asp Leu Glu Arg Tyr Ser Glu 

485 490 495 



Gin Met Thr Tyr Gly Me Ser Ser Glu Lys Met Leu Lys Ala Trp Lys 

500 505 510 



Glu Met Glu Glu Lys Ala Me His Tyr Ala Glu Val Gly Val Me Gly 

515 520 525 



Tyr Leu Glu Asp Gin Me Met Ser Leu His Ala Glu Me Met Glu Leu 

530 535 540 



Gin Lys Ser Pro Tyr Gly Arg Arg Gin Gly Asp Leu Met Glu Ser Leu 

545 550 555 560 



Glu Gin Arg Ala lie Asp Leu Tyr Lys Gin Leu Lys His Arg Pro Ser 

565 570 575 



Asp His Ser Tyr Ser Asp Ser Thr Glu Met Val Lys lie lie V a 1 His 

580 585 590 



Thr Val Gin Ser Gin Asp Arg Val Leu Lys Glu Leu Phe Gly His Leu 

595 600 605 



Ser Lys Leu Leu Gly Cys Lys Gin Lys lie lie Asp Leu Leu Pro Lys 

610 615 620 



Val Glu Val Ala Leu Ser Asn Me Lys Glu Ala Asp Asn Thr Val Met 

625 630 635 640 



Phe Met Gin Gly Lys Arg Gin Lys Glu lie Trp His Leu Leu Lys lie 

645 650 655 



Ala Cys Thr Gin Ser Ser Ala Arg Ser Leu Val Gly Ser Ser Leu Glu 

660 665 670 



Gly Ala Val Thr Pro Gin Thr Ser Ala Trp Leu Pro Pro Thr Ser Ala 

675 680 685 



Glu His Asp His Ser Leu Ser Cys Val Val Thr Pro Gin Asp Gly Glu 

690 695 700 



Thr Ser Ala Gin Met lie Glu Glu Asn Leu Asn Cys Leu Gly His Leu 

705 710 715 720 



Ser Thr lie lie His Glu Ala Asn Glu Glu Gin Gly Asn Ser Met Met 

725 730 735 



Asn Leu Asp Trp Ser Trp Leu Thr Glu 



740 745 



< 2 1 0 > 25 

< 2 1 1 > 745 

< 2 1 2 > PRT 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > IKK-alpha (K44A) 

< 4 0 0 > 25 

Met Glu A r g Pro Pro Gly Leu A r g Pro Gly Ala Gly Gly Pro Trp G 1 u 

15 10 15 



Met A r g Glu A r g Leu Gly Thr Gly Gly Phe Gly Asn V a 1 Cys Leu Tyr 

20 25 30 



Gin His A r g Glu Leu Asp Leu Lys lie Ala lie Ala Ser Cys A r g Leu 

35 40 45 



Glu Leu Ser Thr Lys Asn A r g Glu A r g Trp Cys His Glu lie Gin lie 

50 55 60 



Met Lys Lys Leu Asn His Ala Asn Val Val Lys Ala Cys Asp Val Pro 

65 70 75 80 



Glu Glu Leu Asn lie Leu Me His Asp Val Pro Leu Leu Ala Met Glu 

85 90 95 



Tyr Cys Ser Gly Gly Asp Leu Arg Lys Leu Leu Asn Lys Pro Glu Asn 

100 105 110 



Cys Cys Gly Leu Lys Glu Ser Gin lie Leu Ser Leu Leu Ser Asp lie 

115 120 125 



Gly Ser Gly lie Arg Tyr Leu His Glu Asn Lys lie lie His Arg Asp 

130 135 140 



Leu Lys Pro Glu Asn lie Val Leu Gin Asp Val Gly Gly Lys lie lie 



14 5 



150 



155 



160 



His Lys lie lie Asp Leu Gly Tyr Ala Lys Asp Val Asp Gin Gly Ser 

165 170 175 



Leu Cys Thr Ser Phe Val Gly Thr Leu Gin Tyr Leu Ala Pro Glu Leu 

180 185 190 



Phe Glu Asn Lys Pro Tyr Thr Ala Thr Val Asp Tyr Trp Ser Phe Gly 

195 200 205 



Thr Met Val Phe Glu Cys Me Ala Gly Tyr A r g Pro Phe Leu His His 

210 215 220 



Leu Gin Pro Phe Thr Trp His Glu Lys lie Lys Lys Lys Asp Pro Lys 

225 230 235 240 



Cys lie Phe Ala Cys Glu Glu Met Ser Gly Glu Val Arg Phe Ser Ser 

245 250 255 



His Leu Pro Gin Pro Asn Ser Leu Cys Ser Leu lie Val Glu Pro Met 

260 265 270 



Glu Asn Trp Leu Gin Leu Met Leu Asn Trp Asp Pro Gin Gin Arg Gly 

275 280 285 



Gly Pro Val Asp Leu Thr Leu Lys Gin Pro Arg Cys Phe Val Leu Met 

290 295 300 



Asp His lie Leu Asn Leu Lys Me Val His lie Leu Asn Met Thr Ser 

305 310 315 320 



Ala Lys lie Me Ser Phe Leu Leu Pro Pro Asp Glu Ser Leu His Ser 

325 330 335 



Leu Gin Ser Arg Me Glu Arg Glu Thr Gly Me Asn Thr Gly Ser Gin 

340 345 350 



Glu Leu Leu Ser Glu Thr Gly Me Ser Leu Asp Pro Arg Lys Pro Ala 

355 360 365 



Ser Gin Cys Val Leu Asp Gly Val Arg Gly Cys Asp Ser Tyr Met Val 

370 375 380 



Tyr Leu Phe Asp Lys Ser Lys Thr Val Tyr Glu Gly Pro Phe Ala Ser 

335 390 395 400 



Arg Ser Leu Ser Asp Cys Val Asn Tyr lie Val Gin Asp Ser Lys lie 

405 410 415 



Gin Leu Pro lie lie Gin Leu Arg Lys Val Trp Ala Glu Ala Val His 

420 425 430 



Tyr Val Ser Gly Leu Lys Glu Asp Tyr Ser Arg Leu Phe Gin Gly Gin 

435 440 445 



Arg Ala Ala Met Leu Ser Leu Leu Arg Tyr Asn Ala Asn Leu Thr Lys 

450 455 460 



Met Lys Asn Thr Leu lie Ser Ala Ser Gin Gin Leu Lys Ala Lys Leu 

465 470 475 430 



Glu Phe Phe His Lys Ser Me Gin Leu Asp Leu Glu Arg Tyr Ser Glu 

485 490 495 



Gin Met Thr Tyr Gly Me Ser Ser Glu Lys Met Leu Lys Ala Trp Lys 

500 505 510 



Glu Met Glu Glu Lys Ala Me His Tyr Ala Glu Val Gly Val Me Gly 

515 520 525 



Tyr Leu Glu Asp Gin Me Met Ser Leu His Ala Glu Me Met Glu Leu 

530 535 540 



Gin Lys Ser Pro Tyr Gly Arg Arg Gin Gly Asp Leu Met Glu Ser Leu 



545 



550 



555 



560 



Glu Gin Arg Ala lie Asp Leu Tyr Lys Gin Leu Lys His Arg Pro Ser 

565 570 575 



Asp His Ser Tyr Ser Asp Ser Thr Glu Met Val Lys lie lie V a 1 His 

580 585 590 



Thr Val Gin Ser Gin Asp Arg Val Leu Lys Glu Leu Phe Gly His Leu 

595 600 605 



Ser Lys Leu Leu Gly Cys Lys Gin Lys lie lie Asp Leu Leu Pro Lys 

610 615 620 



Val Glu Val Ala Leu Ser Asn Me Lys Glu Ala Asp Asn Thr Val Met 

625 630 635 640 



Phe Met Gin Gly Lys Arg Gin Lys Glu lie Trp His Leu Leu Lys lie 

645 650 655 



Ala Cys Thr Gin Ser Ser Ala Arg Ser Leu Val Gly Ser Ser Leu Glu 

660 665 670 



Gly Ala Val Thr Pro Gin Thr Ser Ala Trp Leu Pro Pro Thr Ser Ala 

675 680 685 



Glu His Asp His Ser Leu Ser Cys Val Val Thr Pro Gin Asp Gly Glu 

690 695 700 



Thr Ser Ala Gin Met lie Glu Glu Asn Leu Asn Cys Leu Gly His Leu 

705 710 715 720 



Ser Thr lie lie His Glu Ala Asn Glu Glu Gin Gly Asn Ser Met Met 

725 730 735 



Asn Leu Asp Trp Ser Trp Leu Thr Glu 

740 745 



< 2 1 0 > 26 

< 2 1 1 > 1173 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 26 

Met Glu Glu Leu Ser Ala Asp Glu lie A r g A r g A r g A r g Leu Ala Ar 

15 10 15 



Leu Ala Gly Gly Gin Thr Ser Gin Pro Thr Thr Pro Leu Thr Ser Pro 

20 25 30 



Gin A r g Glu Asn Pro Pro Gly Pro Pro lie Ala Ala Ser Ala Pro Gly 

35 40 45 



Pro Ser Gin Ser Leu Gly Leu Asn V a 1 His Asn Met Thr Pro Ala Thr 

50 55 60 



Ser Pro lie Gly Ala Ser Gly Val Ala His A r g Ser Gin Ser Ser Glu 

65 70 75 80 



Gly Val Ser Ser Leu Ser Ser Ser Pro Ser Asn Ser Leu Glu Thr Gin 

85 90 95 



Ser Gin Ser Leu Ser Arg Ser Gin Ser Met Asp lie Asp Gly Val Ser 

100 105 110 



Cys Glu Lys Ser Met Ser Gin Val Asp Val Asp Ser Gly lie Glu Asn 

115 120 125 



Met Glu Val Asp Glu Asn Asp Arg Arg Glu Lys Arg Ser Leu Ser Asp 

130 135 140 



Lys Glu Pro Ser Ser Gly Pro Glu Val Ser Glu Glu Gin Ala Leu Gin 

145 150 155 160 



Leu Val Cys Lys lie Phe Arg Val Ser Trp Lys Asp Arg Asp Arg Asp 

165 170 175 



Val lie Phe Leu Ser Ser Leu Ser Ala Gin Phe Lys Gin Asn Pro Lys 

180 185 190 



Glu Val Phe Ser Asp Phe Lys Asp Leu lie Gly Gin lie Leu Met Glu 

195 200 205 



Val Leu Met Met Ser Thr Gin Thr Arg Asp Glu Asn Pro Phe Ala Ser 

210 215 220 



Leu Thr Ala Thr Ser Gin Pro Me Ala Ala Ala Ala Arg Ser Pro Asp 

225 230 235 240 



Arg Asn Leu Leu Leu Asn Thr Gly Ser Asn Pro Gly Thr Ser Pro Met 

245 250 255 



Phe Cys Ser Val Ala Ser Phe Gly Ala Ser Ser Leu Ser Ser Leu Gly 

260 265 270 



Ala Ser Gly Gly Ala Ser Asn Trp Asp Ser Tyr Ser Asp His Phe Thr 

2/5 280 285 



lie Glu Thr Cys Lys Glu Thr Asp Met Leu Asn Tyr Leu lie Glu Cys 

290 295 300 



Phe Asp Arg Val Gly lie Glu Glu Lys Lys Ala Pro Lys Met Cys Ser 

305 310 315 320 



Gin Pro Ala Val Ser Gin Leu Leu Ser Asn lie Arg Ser Gin Cys lie 

325 330 



335 



Ser His Thr Ala Leu Val Leu Gin Gly Ser Leu Thr Gin Pro Arg Ser 

340 345 350 



Leu Gin Gin Pro Ser Phe Leu Val Pro Tyr Met Leu Cys Arg Asn Leu 

355 360 365 



Pro Tyr Gly Phe lie Gin Glu Leu Val Arg Thr Thr His Gin Asp G 1 u 

370 375 380 



Glu Val Phe Lys Gin lie Phe Me Pro lie Leu Gin Gly Leu Ala Leu 

385 390 395 400 



Ala Ala Lys Glu Cys Ser Leu Asp Ser Asp Tyr Phe Lys Tyr Pro Leu 

405 410 415 



Met Ala Leu Gly Glu Leu Cys Glu Thr Lys Phe Gly Lys Thr His Pro 

420 425 430 



Val Cys Asn Leu Val Ala Ser Leu Arg Leu Trp Leu Pro Lys Ser Leu 

435 440 445 



Ser Pro Gly Cys Gly Arg Glu Leu Gin Arg Leu Ser Tyr Leu Gly Ala 

450 455 460 



Phe Phe Ser Phe Ser Val Phe Ala Glu Asp Asp Val Lys Val Val Glu 

465 470 475 480 



Lys Tyr Phe Ser Gly Pro Ala Me Thr Leu Glu Asn Thr Arg Val Val 

485 490 495 



Ser Gin Ser Leu Gin His Tyr Leu Glu Leu Gly Arg Gin Glu Leu Phe 

500 505 510 



Lys Me Leu His Ser Me Leu Leu Asn Gly Glu Thr Arg Glu Ala Ala 

515 520 525 



Leu Ser Tyr Met Ala Ala Val Val Asn Ala Asn Met Lys Lys Ala Gin 

530 535 540 



Met Gin Thr Asp Asp Arg Leu Val Ser Thr Asp Gly Phe Met Leu Asn 

545 550 555 560 



Phe Leu Trp Val Leu Gin Gin Leu Ser Thr Lys Me Lys Leu Glu Thr 

565 570 575 



Val Asp Pro Thr Tyr lie Phe His Pro Arg Cys Arg lie Thr Leu Pro 

580 585 590 



Asn Asp Glu Thr Arg Val Asn Ala Thr Met Glu Asp Val Asn Asp Trp 

595 600 605 



Leu Thr Glu Leu Tyr Gly Asp Gin Pro Pro Phe Ser Glu Pro Lys Phe 

610 615 620 



Pro Thr Glu Cys Phe Phe Leu Thr Leu His Ala His His Leu Ser lie 

625 630 635 640 



Leu Pro Ser Cys Arg Arg Tyr Me Arg Arg Leu Arg Ala lie Arg Glu 

645 650 655 



Leu Asn Arg Thr Val Glu Asp Leu Lys Asn Asn Glu Ser Gin Trp Lys 

660 665 670 



Asp Ser Pro Leu Ala Thr Arg His Arg Glu Met Leu Lys Arg Cys Lys 

6/5 680 685 



Thr Gin Leu Lys Lys Leu Val Arg Cys Lys Ala Cys Ala Asp Ala Gly 

690 695 700 



Leu Leu Asp Glu Ser Phe Leu Arg Arg Cys Leu Asn Phe Tyr Gly Leu 

705 710 715 720 



Leu lie Gin Leu Leu Leu Arg Me Leu Asp Pro Ala Tyr Pro Asp Me 

725 730 735 



Thr Leu Pro Leu Asn Ser Asp Val Pro Lys Val Phe Ala Ala Leu Pro 

740 745 750 



Glu Phe Tyr Val Glu Asp Val Ala Glu Phe Leu Phe Phe Me Val Gin 

755 760 765 



Tyr Ser Pro Gin Ala Leu Tyr Glu Pro Cys Thr Gin Asp lie Val Met 

770 775 780 



Phe Leu Val Val Met Leu Cys Asn Gin Asn Tyr lie A r g Asn Pro Tyr 

785 700 795 800 



Leu Val Ala Lys Leu Val Glu Val Met Phe Met Thr Asn Pro Ala Val 

805 810 815 



Gin Pro A r g Thr Gin Lys Phe Phe Glu Met lie Glu Asn His Pro Leu 

820 825 830 



Ser Thr Lys Leu Leu Val Pro Ser Leu Met Lys Phe Tyr Thr Asp Val 

835 840 845 



Glu His Thr Gly Ala Thr Ser Glu Phe Tyr Asp Lys Phe Thr lie A r g 

850 855 860 



Tyr His lie Ser Thr lie Phe Lys Ser Leu Trp Gin Asn lie Ala His 

865 870 875 880 



His Gly Thr Phe Met Glu Glu Phe Asn Ser Gly Lys Gin Phe Val Arg 

885 890 895 



Tyr lie Asn Met Leu lie Asn Asp Thr Thr Phe Leu Leu Asp Glu Ser 

900 905 910 



Leu Glu Ser Leu Lys Arg Me His Glu Val Gin Glu Glu Met Lys Asn 

915 920 925 



Lys Glu Gin Trp Asp Gin Leu Pro Arg Asp Gin Gin Gin Ala Arg Gin 

930 935 940 



Ser Gin Leu Ala Gin Asp Glu Arg Val Ser Arg Ser Tyr Leu Ala Leu 

945 950 955 960 



Ala Thr Glu Thr Val Asp Met Phe His lie Leu Thr Lys Gin Val Gin 

965 970 975 



Lys Pro Phe Leu A r g Pro Glu Leu Gly Pro Arg Leu Ala Ala Met Leu 

980 985 990 



Asn Phe Asn Leu Gin Gin Leu Cys Gly Pro Lys Cys Arg Asp Leu Lys 

995 1000 1005 



Val Glu Asn Pro Glu Lys Tyr Gly Phe Glu Pro Lys Lys Leu Leu 

1010 1015 1020 



Asp Gin Leu Thr Asp lie Tyr Leu Gin Leu Asp Cys Ala Arg Phe 

1025 1030 1035 



Ala Lys Ala lie Ala Asp Asp Gin Arg Ser Tyr Ser Lys Glu Leu 

1040 1045 1050 



Phe Glu Glu Val lie Ser Lys Met Arg Lys Ala Gly lie Lys Ser 

1055 1060 1065 



Thr lie Ala lie Glu Lys Phe Lys Leu Leu Ala Glu Lys Val Glu 

1070 1075 1080 



Glu lie Val Ala Lys Asn Ala Arg Ala Glu lie Asp Tyr Ser Asp 

1085 1090 1095 



Ala Pro Asp Glu Phe Arg Asp Pro Leu Met Asp Thr Leu Met Thr 

1100 1105 1110 



Asp Pro Val Arg Leu Pro Ser Gly Thr lie Met Asp Arg Ser lie 

1115 1120 1125 



lie Leu Arg His Leu Leu Asn Ser Pro Thr Asp Pro Phe Asn Arg 

1130 1135 1140 



Gin Thr Leu Thr Glu Ser Met Leu Glu Pro Val Pro Glu Leu Lys 

1145 1150 1155 



Glu Gin lie Gin Ala Trp Met Arg Glu Lys Gin Asn Ser Asp His 

1160 1165 1170 
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